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THE ASSESSMENT OF NASA TECHNICAL INFORMATION 

EX E C UT I V E S UMMARY 



I t  i s  a well-established fact  tha t  human organizations i n  b o t h  government 

and private enterprise can function well only when they receive systematic 

feedback about their performance. 

l i t t l e  upon which t o  base their  decisions for managing and improving the 

qual i ty  of their  products. 

Without that infomation, executives have 

The National Aeronautics and Space Administration (NASA) and the aeronau- 

tical industry are, i n  a very real sense, partners i n  the aerospace venture i n  

the United States. 

technical information, i s  the foundat ion  for many of the advances i n  the aero- 

nautical industry and one of the primary reasons for the continued United 

States superiority i n  the global aircraft  market. 

To date, however, NASA has obtained very l i t t l e  systematic feedback from 

The primary product produced by NASA, scientific and 

the aeronautical industry regarding the quality of the scient i f ic  a n d  technical 

information i t  produces. Specifically, l i t t l e  i s  known about the industry's 

perspectives on ( 1 )  i t s  information needs, ( 2 )  benefits of receiving NASA 

technical information, ( 3 )  the inadequacies i n  NASA technical information, and 

( 4 )  changes i n  the content, presentation, and dissemination that would improve 

the information. 

a. 

The primary purpose o f  this  report i s  to provide NASA w i t h  feedback from 

the aeronautical industry that can be used by NASA directors i n  managing and 

improving the quality o f  i t s  scientific and technical information. The sec- 

ondary purpose is  to develop a feedback and monitoring system which can provide 

NASA w i t h  periodic and systematic information from users of i t s  technical 

information i n  the aeronautical industry. Although NASA does research i n  a 

large number of  areas, the aeronautical industry was chosen for this study 

because aeronautics has been a longstanding focus for NASA effor ts  and the 
xv 



companies in the industry are well-defined recipients and users of NASA tech- 

nical information. The field also provides a representative subset of all 

NASA work and, because of the length of time NASA has worked in the field, a 

study of aeronautical companies made comparisons between NASA and NACA 

feasible. 

This Executive Summary of the study entitled "The Assessment of NASA 

Technical Information," highlights information contained in the final report 

to NASA. The numbers in parentheses following each section indicate the page 

number of the final report where further information may be located. 

Design and Methodology of the Study 

The study had two major objectives: 

1. To identify how NASA technical information is disseminated 
and utilized within aerospace companies; and 

2. To analyze the perceived quality and usefulness of NASA 
technical information by the users in the aeronautical 
industry. 

To identify how NASA technical information is disseminated and utilized 

within aeronautical companies, it was necessary to: (1) determine how infor- 

mation is received, stored, and distributed, (2) identify direct and indirect 

users of information, along with differences in usage patterns, (3) identify 

user characteristics affecting the use of technical information within com- 

panies, job classifications, and other situations, and (4) identify types of 

information needs (content) and needed or desired methods of presentation 

(format). 

To analyze the perceived quality and usefulness of NASA technical infor- 

mation by users in aeronautical companies, it was necessary to: (1) obtain 



evaluations of the qua l i ty  and usefulness of NASA and other technical infor- 

mation by direct users, ( 2 )  identify ways i n  which NASA technical information 

aids the work of individuals w i t h i n  aerospace companies, ( 3 )  compare the use 

of NASA technical information t o  other similar sources, and ( 4 )  identify the 

major dimensions or  cr i ter ia  by which users make their evaluations. 

The study included a l l  private corporations which were subscribers t o  

automatic distribution of NASA aeronautical publ  ications i n  September 1978. 

Of the 45 companies identified, 40 agreed t o  participate i n  the study; the 

five which declined tended to  be smaller companies w i t h  relatively limited 

use of NASA technical pub l i ca t ions .  

Three groups of direct or  indirect users were identified: (1) executives 

(department managers, division heads, chief engineers, or others managing 

engineering or  research and development groups), ( 2 )  researchers (engineers, 

designers, scientists,  and technologists), and ( 3 )  librarians. 

A series of questionnaires was designed and mailed t o  members of each 
a. 

group between mid-January and mid-February of 1979. 

attempted t o  determine specific usage and general evalution data. 

These questionnaires 

In a d d i t i o n ,  

the most direct users of NASA technical information, researchers, were given 

abstracts of a1 1 NASA-produced aeronautical publ  ications announced i n  NASA's 

Scientific and Technical Aerospace Reports (STAR) from January t h r o u g h  October 

of 1978. 

random sample o f  actual publications. 

and librarians participated i n  these parts of the study and 70% of a l l  ques- 

tionnaires mailed were returned. 

Forms were included t o  obta in  more specific evalution data on a 

A total of  450 executives, researchers, 

Following collection o f  these data,  personal interview were held w i t h  

executives and senior managers i n  six companies throughout the United States. 
xvi  i 



~ The in-depth interviews provided additional information on questions raised 

by the mail survey responses, as well as senior-level insights on broader 

company information needs and relationships w i t h  NASA. 
I 

An additional research instrument was developed using a multidimensional 

scaling technique (MDS).  

mine the relationship between two o r  more concepts, measuring the psycholo- 

gical distance the concepts are located from each other. 

concept of a technologist's j o b  i s  close t o  the concept of technical infor- 

mation, i t  suggests t h a t  technical information i s  an important pa r t  of the 

MDS i s  used i n  human communication research to.  deter- 

I f ,  f o r  example, the 

~ 

I 
I person's job .  I f  the two concepts are relatively f a r  apart, i t  suggests t h a t  

technical information i s  not too relevant t o  the every day work of the i n d i -  

v i d u a l .  

a t  changing the relationship of concepts t o  each other. The instrument was 

administered i n  person t o  groups o f  scientists and technologists i n  the six 

I 

I 

I MDS i s  useful i n  p rov id ing  a direction for message strategies aimed 

, companies visted for  the executive interviews. There were a total of 101 

completed MDS questionnaires. 

The 40 companies which  par t ic ipa ted  i n  the mail questionnaire pa r t  of the 

study ranged from as few as 35 employees i n  one company t o  more t h a n  100,000 

employees i n  several companies, w i t h  the average number o f  employees about  
I - 32,000. Among a l l  executives, researchers, and librarians, the average age 
I 

was middle t o  la te  forties,  the average length i n  the company was 15 years or 

longer, and 92% had earned a bachelor's degree (about  45% had one o r  more MA 

degrees and a b o u t  25% possess a PhD degree). Average age and years w i t h  the 

company o f  executives was slightly greater t h a n  those of  researchers. (11-32) 
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Major F i n d i n g s  e 
The following is  a sumary of the major f ind ings .  These are organized 

into three major sections: (1) assessments of NASA technical information, 

(2) major issuesy and (3) the image of  NASA technical information. 

Assessments of NASA Technical Information 

Sources of All Technical Information. Technical journals, particularly 

AIAA journals, were l isted as  the most frequent sources of techni-cal infor- 

mation by both executives and  researchers. 

most important sources of technical information, followed by publ ications of 

a variety o f  other associations, government agencies and military branches, and 

other organizations. (35-36) 

NASA publ  ications were the second 

Sources for  NASA Technical Information. The two primary sources for 

obtaining NASA documents are NTIS (84%) and STIF (70%).  

Research Centers (50%) were also mentioned by a t  l eas t  half of the librarians 

as sources for NASA publications. Librarians also reported that when i n d i v i -  

dual copies of NASA publications are ordered, approximately 42% are ordered 

through DDC and 39% from NTIS. 

DDC (52%) and NASA 
0. 

(36-38) 

Sources for  Learning About NASA Pub1 ications. Thirty percent of industry 

users of NASA publ  ications learn about them through newsletters often pro- 

duced internally by librarians. About 21% become aware of NASA publications 

through STAR and 15% learn about them through NASA contracts. Other sources 

for learning about NASA publications include journals, colleagues inside the 

company, SCAN, and colleagues outside the company. (39-40) 
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Frequency of Use of NASA Publications. Executives report using NASA 

documents on an average of 27 times per year, or once every two weeks. 

Researchers use NASA pub1 ications more frequently, averaging about once every 

seven days. Personal interviews indicated that frequency of use largely 

depends upon the nature of projects and the relevance of  NASA publications. 

(40-42) 

Ordering NASA Publications. Nearly half (48%) of the executives and (43%) 

of the researchers reported they had not ordered individual copies of any 

documents over the past year. While a l l  o f  the companies i n  the study were on 

automatic distribution, 1 ibrarians reported t h a t  the primary reason (55%) f o r  

ordering an individual copy was that i t  was referenced i n  STAR b u t  was n o t  on 

automatic distribution; a b o u t  20% o f  t he  time a document was supposed t o  be i n  

the automatic distribution package b u t  was never received. When individual 

copies are ordered, the largest numbers are i n  the categories of Aeronautics 

(77%) , Engineering (732), and Math and Computer Science (71%).  (42-46) 

Effort t o  Obtain NASA Documents W i t h i n  Companies. Researchers (73%) 

reported very l i t t l e  effor t  i n  obtaining NASA documents w i t h i n  their  companies, 

suggesting that companies themselves are not a major source o f  problem for  the 

distribution of NASA documents. Most executives, i n  fact ,  reported that from 

75% t o  90% of the time their  l ibraries either have information available w i t h i n  

the company or are able t o  obtain i t  i n  a reasonable amount of time. (47-49) 

Timeliness of NASA Technical Information. Only a small percent of the 

executives (8%) and researchers (11%) report that  they receive NASA information 

a f te r  i t  is too la te  to use; 65% of executives and 58% of researchers report 

they receive NASA publications d u r i n g  the middle of a project; and 26% of 
xx 
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executives and 302 of the researchers receive the information they need a t  the 

planning stages o r  beginning of a project. These findings suggest t h a t  NASA 

is  doing a reasonably good job i n  g e t t i n g  the information i t  produces t o  the 

companies before i t  i s  too  l a te  t o  be of use. 

a .  

(49-53) 

Evaluation of  Specific NASA Aeronautical Pub1 ications. Researchers f i r s t  

became aware o f  the documents they evaluated t h r o u g h  communication w i t h i n  their  

own organization ( 3 0 X ) ,  followed by STAR Abstracts (21%) and face-to-face com- 

munication w i t h  NASA personnel (11%). Nearly h a l f  of the researchers (47%) 

had read a l l  of the a r t ic le  they evaluated and 80% reported h a v i n g  read ha l f  

of the document. 

the a r t ic les  they evaluated as maintaining their  professional awareness (71% 

Clearly the researchers saw the most impor tan t  aspect o f  
- 

said the a r t ic les  were important  or very important for this function). Equally 

as clearly,  the respondents indicated t h a t  the ar t ic les  were unimportant for 

saving the i r  company money and for saving person hours on the work project. - 

On two dimensions, respondents indicated somewhat greater importance t h a n  

unimportance: providing new ideas and validating their  own research. Four 

other dimensions were indicated t o  be somewhat less important than  unimpor tan t :  

preventing duplication of  w o r k ,  improvina the quality of work, helping t o  ap- 

ply their own ideas, and suggesting alternative methods. (54-60) 

Industry Communication w i t h  NASA Personnel. In addition t o  reading pub- 

l icat ions,  various forns of direct ,  personal communication w i t h  NASA personnel 

are an important, and i n  some cases, the primary source of new information.  

Executives tend t o  have more direct ,  face-to-face communication w i t h  NASA 

personnel (16 times a year) than do researchers (eight times a year). 

number o f  telephone conversations w i t h  NASA are abou t  the same for executives 

The 
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(22 times a year) and researchers (19 times a year), as are written communi- 

cations (executives 10 times a year and researchers seven times a year). 

(60-65 i 
Executives report that  direct ,  face-to-face comnunication is very 

important (42%) and twice as important as written correspondence (21%).  

same results also hold, though not quite so strongly, for the researchers. 

t h i r d  of the executives (35%) indicated the telephone was a very important 

means of comnunication w i t h  NASA personnel, while 40% of the researchers i n d i -  

cated that i t  was very important. 

cation more important t h a n  telephone comnunication, b u t  researchers see i t  as 

about the same i n  importance. 

The 

A 

Executives consider face-to-face comnuni- 

(60-65) 

Executive Comparison of NASA and NACA. Sixty-three percent of the execu- 

tives i n  the study reported direct, personal experience w i t h  NACA. Overall, 

executives view NASA more favorably than  they do NACA i n  terms of ease of 

apply ing  information, validating f i n d i n g s ,  providing a1 ternate methods, 

reducing costs, and superiority o f  information. 

large percentage who view NACA as superior i n  some aspects. Two areas where 

NACA is judged superior are NACA's ( 1 )  orientation toward more basic research 

which provided more definitive statements and comprehensive data and (2)  

narrower focus on aeronautical problems which led to h i g h  quality, in-depth 

research on basic topics. (65-70) 

However, there i s  a fa i r ly  

Ma j or I s sues 

Needs, Benefits, Inadequacies, and Changes. Technical information on 

specific topics ( i  .e. , materials, aerodynamics, a i rc raf t  and f l i g h t  control , 
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etc.)  i s  the major information need of executives (54%) and researchers (64%). 

Also of importance are a number of general content topics and the manner i n  

which information i s  presented. 

cations i s  cited by executives (57%) and researchers (69%) as the major bene- 

f i t  of receiving NASA technical publications, a1 though executives more t h a n  

researchers also c i te  assistance w i t h  p l a n n i n g  and problem-solving and 

assistance i n  working w i t h  NASA as relatively important benefits. 

and researchers are i n  nearly complete agreement t h a t  the two major inade- 

quacies of NASA publications are the ways i n  which information i s  presented 

and the dissemination methods. Content generally i s  not  seen as a major 

inadequacy. 

rank slightly higher t h a n  methods of presenting information. 

The specific content of NASA technical p u b l i -  

Executives 

Among the changes recomnended, changes i n  d i  ssemi nation methods 

(79-86) 

Content. The major inadequacy of content, according t o  executives (48%) 

and researchers (46%) i s  the lack o f  state-of-the-art publications published 

by NASA, and the lack of relating current  research information t o  t h a t  of 

past or other on-going projects. Twenty-four percent of the executives and 

13% of the researchers c i te  the lack of basic research as a major inadequacy. 

Among specific changes recomnended, executives (33%) and researchers (22%) 

would like greater information on configurations, while 22% of both  executives 

and researchers would like t o  see more state-of-the-art pub1 ications, along 

w i t h  better relating of one project t o  others. Generally, researchers feel 

NASA publications help w i t h  problem-solving more t h a n  do executives, while 

executives see more benefits than do researchers i n  the assistance NASA publi- 

cations provide i n  working more effectively w i t h  NASA. (86-95) 
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Presentation of Information. Executives (28%) more than researchers (17%) 

rank insufficiency of data as the major inadequacy of NASA publications. Other 

inadequacies ( a l l  under 20% each) include: lack of relevancy to current needs, 

lack of applicability, narrowness, too generalized, and lack of  adequate ana- 

lysis.  

mation more relevant or applicable t o  their  work, along w i t h  better analyses 

of results,  t e s t  verifications, and correlations and other parametric data. 

Both executives and researchers would l ike to see NASA technical infor- 

(95-99 1 

Writing Style. Generally, wri t ing s tyle  i s  not a major problem, although 

executives would prefer a less formal, tutorial s tyle ,  and researchers believe 

that sections on design considerations, for example, should be written for 

designers, cost sections for cost analysts, etc.  (99-100) 

Format and Desiqn. Both executives (43%) and researchers (50%) prefer 

traditional p r i n t  publications over microfiche. There are,  i n  fact ,  several 

problems w i t h  microfiche identified by both groups, including quality and con- 

venience. Another problem w i t h  NASA pub1 ications concerns charts, particu- 

larly the lack of g r i d s  and the difficulty i n  reading them. Another i s  the 

availabil i ty of computer user manuals and better quality magnetic tapes  or 

card decks to accompany computer programs. (100-103) 

Dissemination. That information is not received when i t  i s  timely i s  

cited by 66% of the executives and 62% of the researchers. Another area of 

inadequacy concerns information retrieval, particularly indexing systems and 

availabil i ty o f  access to  NASA data banks.  (103-106) 
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The Imaqe of NASA Technical Publications 

The multidimensional scaling portion of  the study was undertaken t o  

provide preliminary information on the image that indus t ry  scientists and 

technicians have of NASA technical information. The concept of "NASA tech- 

nical information" was found t o  be relatively fa r  removed from that of "my 

job." In other words, there are indications that the views of NASA technical 

information held by industry scientists and technicians are not closely asso- 

ciated w i t h  the views they h o l d  of their work i n  the aerospace industry. 

Manipulations of the d a t a  revealed several message strategies which could be 

used t o  move the concept of NASA technical information closer t o  t h a t  of the 

jobs of researchers. Some of the concepts cr i t ical  i n  developing these 

strategies should be: (1) for scientists,  timely, problem-solving, ideas, 

and aerospace; and ( 2 )  for technologists, accessibi 1 i t y ,  useful, aeronautics, 

and basic research. (21-24, 109-123) 

Recomnenda t i  ons 

The study provided a great amount of information about  the generation, 

dissemination, and uti l ization of NASA technical information. Both the data 

from the primary questionnaires and the conversations w i t h  executives provided 

a number of very positive assessments of NASA and i t s  technical information 

products. 

which need consideration and probably action by NASA. 

The following recommendations, however, focus on those problem areas 

These recommendations are organized i n  the same sequence as the da ta  

reported i n  the previous section on major issues and image of NASA technical 

i n f  orma t i on. 
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Publ ica t ion  of State-of-the-Art Reports. Of a l l  the publ i c a t i o n s  pro- 

duced by NACA, perhaps the most enduring were those on the s ta te -of - the-ar t  

i n  major a reas  of  s p e c i a l i z a t i o n ;  executives and researchers  r e p o r t  t h a t  this 

k ind  of publ ica t ion  is  g r e a t l y  needed today. On an annual b a s i s  NASA should 

produce one o r  more s t a t e -o f - the -a r t  publ i c a t i o n s  which i n t e g r a t e  past and 

current knowledge i n  the field.  

based, a t  l e a s t  i n  p a r t ,  on i n p u t  from companies i n  the indus t ry  regarding 

the types of information they most need. 

The se l ec t ion  o f  these top ic s  should be 

(129-130) 

Providing Complete Data and Information i n  Reports.  Executives and 

researchers  r e p o r t  they need not  only t h e  specific types of  information 

currently included i n  each NASA technical publ ica t ion ,  b u t  a l s o  occasional 

- I access  t o  addi t iona l  spec ia l i zed  information and da ta .  NASA should review 

e x i s t i n g  ca tegopies  ( i  .e. , test v e r i f i c a t i o n s  and results, c o s t s ,  opera t ing  

performance, configurat ions , cor re l a t ions  and o the r  parametr ic  da t a ,  design 

cons ide ra t ions ,  and related information from othe r  research  a c t i v i t i e s )  , 

c r e a t e  s tandard  formats,  and develop c r i t e r i a  f o r  s p e c i f i c a t i o n  of the da ta  

w h i c h  should be included i n  these and other ca t egor i e s .  

should i n d i c a t e  a con tac t  f o r  addi t iona l  da ta  not  published i n  the repor t .  

(1  26) 

In a d d i t i o n ,  r e p o r t s  

Publ ica t ion  o f  Inter im Reports and Workinq Papers. These types of p u b l i -  

In add i t ion  t o  progress  c a t i o n s  help make information ava i l ab le  more quickly. 

r epor t s ,  NASA should encourage project d i r e c t o r s  t o  develop working papers,  

perhaps less formal than e x i s t i n g  TM's, covering the c u r r e n t  status of a 

I 



p.roject. 

t i c a l  comnunity. 

These should be distributed quickly and informally t o  the aeronau- 

One problem w i t h  existing interim reports, i t  was observed, 

i s  t h a t  for proprietary reasons not a l l  relevant data  i s  always included by 

the company conducting the research. 

research, this may provide some competitive advantages; a t  the same time when 

For the organizat ion conducting the 

.this type of information is not included i n  interim reports or TM's ,  i t  i s  a 

disadvantage t o  the industry as a whole. 

others, the amount of time required t o  obta in  detailed new findings. 

This issue involves, as do some 

(130-131) 

Publications on Trends , Developments, Research Needs, and P l a n n i  n9.  

These types of topics rank h i g h  as information needs, particularly b u t  n o t  

exclusively, by executives. Industry personnel place great value on keeping 

abreast of the field i n  general as well as specialized aspects of i t .  NASA 

should develop an informal quarterly pub1 ication which i s  forward-looking, 

covering current directions and activit ies of NASA, the status of major 

projects, plans for new research projects, publication o f  major new reports, 

trends i n  the field i n  general and i n  specialized areas, and other information 

which will keep industry personnel up-to-date and ass i s t  w i t h  their planning 

functions. ( 131 - 7  32) 

Presentation of I nf  orma ti on 

Relating Current Research t o  Past or Other Current Efforts. One of the 

major inadequacies of NASA publications, according t o  executives and re- 

searchers i n  the aeronautical industry i s  the failure t o  effectively relate a 

new research project t o  existing knowledge and similar projects being 

developed concurrently. In a l l  research reports and other technical 
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publications, a section should be included which synthesizes other major 

relevant information available w i t h i n  and outside NASA. An additional way t o  

meet this need i s  t o  periodically produce compendia which are, i n  effect, 

indexes t o  information on specific topics which are available i n  the entire 

field. 

work toward b r i n g i n g  together an existing body of  knowledge. 

The recent work of the Air Force was cited as an example of effective 

(132-133) 

Organizing Data i n  Reports. To help provide greater clari ty i n  NASA 

publ ications, NASA should establish guide1 ines for organiza t ion  of informa- 

t i on .  

and w h a t  sources were used. 

NASA should be reviewed to  assure greater consistency of these reports w i t h  

those produced w i t h i n  NASA, which generally are more highly respected because 

of their  thoroughness, organization, and completeness. 

reports should be highlighted both i n  sumnaries and i n  the reports themselves. 

I n  summary, NASA needs t o  review the existing manual of style,  upda t ing  and 

distributing i t ,  t o  faci l i ta te  the preparation o f  technical reports. (133- 

Reporting should be more systematic, detailing how data was developed 

Existing standards f o r  projects contracted by 

Key information i n  

134) 

Objectivity. NASA publ ications receive some criticism for what i s  

perceived as a lack of total objectivity, primarily because research concepts 

sometimes appear t o  be oriented around "special interests. I' As projects are 

init iated,  NASA should encourage broad 1 iterature searches which extend beyond 

NASA i t se l f  o r  contractor interests and which are reported i n  the f ina l  publi- 

cation on the project. (134) 

Abstracts and Sumnaries. To help executives and researchers cope w i t h  

the great volumes of information currently available from a large number of a xxvi i i 



sources, NASA should make sure that abstracts clearly describe the project, 

the data included i n  the publication, configurat ion information by manufac- 

turer o r  model, and key concepts w h i c h  are relevant and applicable t o  aero- 

nautical companies. The summaries included i n  the reports themselves should 

have similar information, a-long w i t h  a section on definitions. (134-135) 

Conclusions. The practice of n o t  developing conclusions i n  a l l  p u b l i -  

c a t ions  should be examined by NASA and new methods for  developing conclusions 

should be explored. I f  the prac t ice  of n o t  drawing definitive conclusions 

i s  continued, more stringent requirements should be adopted t o  ensure that 

reports do contain the breadth of information categories and depth of data 

needed by researchers t o  va l ida t e  their own conclusions. (135-136) 

Executive Summaries. Executives and researchers need different types of 

To better serve the needs information and use information i n  different ways. 

of executives, who currently are an audience h i g h l y  underserved by NASA, a 

policy should  be established w i t h i n  NASA of providing information developed 

specifically for  executives i n  aeronautical companies. Executive sumnaries, 

for example, should be written for  major research projects and automatically 

0. 

distributed t o  executives throughout the industry.  (136) 

Writinq Style 

Executives express some concerns w i t h  the formality o r  t u t o r i a l  style of 

NASA publications, while researchers express concerns a b o u t  the clari ty of 

writing. Overall, NASA should encourage i t s  authors t o  strive for  a natural, 

direct, and clear w r i t i n g  style. For example, i f  a section i s  included on 

design concepts or considerations, i t  should be written i n  the language of 
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designers, just a s  cost data should be written i n  the language of cost analysts. 

More specifically, NASA should update its manual of style for authors of tech- 

nical publications. (137) 

Format and Desiqn 

Graphs. The style and quality of NASA graphs generally are considered to 

be comparable t o  those of  many federal agencies b u t  not approaching new . 

standards being se t  by other organizations, particularly private industry and 

research firms. 

design of graphs, charts, and i l lustrative matter i n  order t o  produce more 

Specifically, NASA should make a study o f  trends i n  the 

soph 

s ize  

sticated work. In a d d i t i o n ,  grids should be used on g r a p h s ,  and type 

should be somewhat larger on some charts. 

Use of Microfiche. 

(137-138) 

Resistance t o  use of microforms i s  relatively strong 

i n  the aeronautical industry primarily because o f  quality ( leg ib i l i ty )  of 

microfiche (particualrly com-fiche) and convenience. Until existing problems 

can be resolved, NASA should consider reduding the use of microfiche i f  costs 

of traditional p r i n t  publications can be kept reasonably low. 

place h i g h  p r i o r i t y  on the examination of the q u a l i t y  control of com-fiche. 

NASA also should 

(ka-139) 

Typography. Some NASA pub1 ications are  highly legible and effectively 

designed, while others suffer from basic typographical problems including type 

size which is too small, type style which i s  too l ight ,  and l ine lengths which 

are inappropriate for the size and style of type. NASA should s t r ive for 

better typographic and p r i n t i n g  quality. T h i s  does. not mean that a l l  reports 

must be expensively designed and typeset b u t  that legibi l i ty  and general 
xxx 
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* attractiveness (adequate white space, bookface type styles,  and effective 

placement of elements on a page) be sought i n  a l l  publications. (139) 

Distribution of Computer User Manuals, Magnetic Tapes, and Card Decks. 

To reduce the time lapse between publication of reports on new computer pro- 

grams and d i s t r i b u t i o n  of user manuals and accompaning magnetic tapes or card 

decks, NASA should re-examine current production and d i s t r i b u t i o n  methods. 

Dissemination Methods 

Time1 i ness. Perhaps the gre test gen 1 i  ue identified equally by 

executives and researchers is  that  of timeliness of NASA technical information. 

NASA should i n i t i a t e  a study of the process of producing and distributing i t s  

publications, beginning w i t h  the completion of the project t h r o u g h  the final 

production of a report. Related t o  this should be a study of the processes 

of order ing ,  shipping, receiving, storing, and disseminating information from 

STIF t o  company personnel. F ina l ly ,  a manual shou ld  be produced for users i n  

the industry on ordering procedures and how NASA publications are distributed. 

(140-141) 

Information Retrieval Systems. Retrieving relevant information i s  one 

of the most frustrating tasks o f  a new research project. To help f ac i l i t a t e  

retrieval of information for the aeronautical industry, NASA should conduct a 

study to  determine changes i n  or additions to current STAR categories and key 

word systems. 

SCAN should be improved: Further, NASA should consider the development of 

As previously recomnended, the quality of abstracts i n  STAR and 

training programs for librarians and perhaps for researchers on assessing NASA 
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technical infomation. (141-143) 

Development of Compendia. An a1 ternative information retrieval system 

is  the compendia created by the Air Force. NASA should explore methods of 

developing similar compendia o r  cooperating w i t h  other agencies t o  produce 

t h i s  type of publication. (143-144) 

Extendinq Access to NASA's RECON System. NASA should consider, guided 

by results of a recent study which has been conducted w i t h  selected contractors, 

making this  system inexpensively available t o  a l l  NASA contractors and others 

i n  the aeronautical industry. (144) 

Communication w i t h  Executives and Researchers 

Contacts w i t h  NASA. Executive and researcher contacts w i t h  NASA 

0 personnel are considered extremely important. To further improve interaction 

between NASA and companies, a quarterly pub1 ication should by created which 

describes a l l  on-going projects and the key contacts for each. NASA also 

should develop workshops or seminars fo r  industry personnel ; on alternate 

occasions these programs can be taken to  companies and companies can a t t end  

the programs a t  NASA. All NASA technical reports should also contain infor- 

mation on whom to contact and where they may be contacted regarding aspects 

of a project. (146-147) 

, 

Imaqe o f  NASA Technical Information. There are indications, while tenta- 

tive, t h a t  scientists and technologists i n  aeronautical companies view NASA 

technical information as relatively distant from their jobs.  

situation, NASA should review the major dimensions by which i t  manages the 

To correct this 
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production and dissemination of information and examine the major concepts 

which industry personnel use when evaluating NASA technical information. 

These concepts include time1 iness, accessibility, usefulness, problem-solving, 

and basic research. 

concepts on how t o  use NASA technical publications. 

One strategy could be t o  develop a brochure based on the 

(147-148) 
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C ha pter One 

PURPOSE OF THE STUDY 



Statement of the Problem 

One of the primary functions of  the National Aeronautics and Space Admin- 

i s t ra t ion (NASA) is  the production and dissemination of scient i f ic  and tech- 

nical information. As part of i t s  research and development act ivi t ies ,  NASA 

personnel produce information f o r  research pub1 ications, conferences, and 

personal consultations. 

i n p u t  to the aeronautical and related industries. 

information forms a major p o r t i o n  of the foundation f o r  advancement i n  the 

aeronautical industry.  

To date, however, NASA has gathered very l i t t l e  systematic data from the 

These forms o f  information output serve as important 

In  a very real sense, this  

aeronautical industry regarding their views of NASA technical information; 

consequently, i t  i s  d i f f icu l t  t o  determine how these consumers evaluate NASA 

and i ts  research products. 

use which the aeronautical companies make of  the various NASA technical docu- 

rnents that they request. 

Furthermore, l i t t l e  is  known about the internal 0 .  

P a s t  studies have either examined the NASA Scientific and Technical Infor-  

mation System as a whole* or examined the usefulness of the NASA Information 

System t o  NASA personnel.** As yet ,  no attempt has been made to determine the 

usefulness o f  NASA technical information to those who use i t  i n  the aeronau- 

t ica l  companies; neither has an attempt been made t o  obtain an  evaluation of 

*See Simat, Helliesen and Eichner, Inc., Use o f  the NASA Scientific and 
Technical Information System - A Case Study Approach to Developing Infor- 
mation About Users. Draft Report, April 12, 1973. 

**See Prior, H. E.,  An  Evaluation of the Scientific and Technical Information 
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0 * specific NASA technical pub1 ications from the aeronautical industry. 

Recent c m e n t s  by executives and others i n  the aeronautical industry 

have indicated some dissatisfaction w i t h  the technical information received 

from NASA. 

t o  determine w h a t  the reasons for this  dissatisfaction m i g h t  be, how wide- 

spread i t  i s ,  o r  what changes i n  NASA information products would make them 

more suitable t o  the needs of the consumer. 

Yet, w i t h o u t  systematic feedback from i t s  users, i t  i s  d i f f i c u l t  

The present study i s  undertaken on the premise t h a t  the better the 

information t h a t  NASA has about  its user population, the more effective NASA 

will be i n  disseminating information to this audience. 

to  acquire a t  least some of the information NASA needs t o  assess its infor-  

mation dissemination policies and procedures. 

mation i n  this final report will assist NASA management i n  planning research 

tha t  will be of maximum benefit t o  the  development of the aeronautical 

comnun i t y  . 

The study is designed 

I t  i s  intended t h a t  the infor- 

.1. - 

Objectives and Tasks 

Two major objektives were established for  the study: 

1. To identify how NASA technical information i s  disseminated 
and ut i l ized within aeronautical companies; and 

2. To analyze the perceived quality and usefulness of NASA 
technical in fomat ion  by the users i n  the aeronautical 
i ndus t ry .  

T h i s  section describes the tasks necessary t o  accomplish these two major 

ob jecti  ves . 
Objective 1. To identify how NASA technical information is  disseminated 

and utilized w i t h i n  aeronautical companies, i t  was f i r s t  necessary t o  determine 



how information i s  received, stored, and distributed w i t h i n  the aircraft  

companies. This included determining: (1 ) the time1 iness i n  receiving 

information from the source (NASA) t o  the company, either by automatic dis- 

t r i b u t i o n  or by i n d i v i d u a l l y  ordering documents; ( 2 )  the physical loca t ion  i n  

each company where technical information i s  stored; and ( 3 )  the no t i f i ca t ion  

procedure w i t h i n  each company t h a t  the information i s  available for company 

users. 

Second, i t  was necessary t o  iden t i fy  direct and  indirect users of infor- 

mation, along w i t h  differences i n  usage patterns. This was accomplished by 

comparing types of users a t  different levels i n  the company hierarchy, and 

identifying differences i n  the amount of comnunication by telephone, le t te rs ,  

and person-to-person tha t  was desired. 

Third, i t  was necessary t o  identify user characteristics affecting the 

use of technical information w i t h i n  companies, j o b  classifications, or other 

situations. This included identifying demographic characteristics of 

executives, researcher/designers, and 1 i brarians. 

Finally, i t  was necessary t o  ident i fy  types of information needs (content) 

and, needed o r  desired methods of presentation ( f o r m a t ) .  

by sumnariting open-ended responses a b o u t  information needs, changes, benefits, 

This was accomplished 

and inadequacies of NASA technical information from present users. 

Objective 2. To analyze the perceived qua l i ty  and usefulness of NASA 

technical information by users i n  aeronautical companies, i t  was f i r s t  

necessary t o  o b t a i n  evaluations o f  the qual i ty  and usefulness of NASA and 

other technical information by direct users. This included o b t a i n i n g  evalua- 

t ions of  aeronautical documents generated by NASA authors. by researchers, 

designers, engineers, and other direct users i n  the companies. 
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Second, i t  was necessary t o  identify ways i n  which  NASA technical infor- 

mation aids the work of individuals w i t h i n  aerospace companies. This included 

determining levels of importance for various sources of  information. 

T h i r d ,  i t  was necessary to compare the use of NASA technical information 

t o  other similar sources. This was accomplished by sumnarizing a l l  possible 

information sources u t i  1 ized by aeronautical executives and researcher/ 

designers i n  doing their jobs.  

F o u r t h ,  i t  was necessary t o  identify the major dimensions o r  cr i ter ia  

by means of which users make their evaluations. This was accomplished w i t h  

a mu1 tidimensional scaling technique to  measure distances between primary 

concepts and secondary concepts i n  order t o  p l a n  a n  effective strategy for  

message generation. 

Overall, the study attempted t o  identify bo th  the benefits of  NASA 

technical information to  companies and individuals i n  them, and the possible 

areas of needed change i n  the generation, dissemination, and u t i l i z a t i o n  of 

NASA technical information. Thus ,  the  scope of the study included the w r i t i n g  

and production o f  documents, the distribution system, and the actual use of 

the technical i n f o d a t i o n  by companies, as well as the evaluation of the 

quality of t h a t  information and its specific usefulness to  companies i n  the 

aerospace industry. The study was also designed to  provide the i n i t i a l  

development of a systematic feedback system from users t o  NASA, t o  provide 

NASA w i t h  an organized, consistent monitoring system for continued evaluation 

over time. 

1 



Overview of the Study 

This study included al l  pr iva te  corporations which were subscribers t o  

automatic distribution of NASA aeronautical publications i n  September 1978. 

From these 45 companies identified, 40 agreed t o  participate i n  the study. As 

described i n  Chapter Three (see pages 30-32) ,  the 40 companies which parti- 

cipated ranged from very small (as few as 35 employees) t o  very large (more 

t h a n  100,000 employees). 

tended t o  be relatively smalT w i t h  limited use of NASA technical publications; 

none of the major aerospace or other related companies declined t o  participate. 

i 

The five companies which d i d  not participate 

Three groups of direct o r  indirect users were identified: executives 

(department managers, division heads, chief engineers, or others managing 

engineering and research and development) ; researcher/designers (engineers , 

designers, scientists, or technologists); and  l ibrar ians .  

a A series o f  questionnaires was designed and mailed t o  members o f  each 

group. These questionnaires attempted t o  determine specific usage and general 

evaluation data. 

information, researcher/designers, were given abstracts of NASA-produced 

aeronautical publications d i s t r i b u t e d  d u r i n g  the ten-month period. Forms 

were included t o  o b t a i n  more specific evaluation da ta  on a random sample of 

actual pub1 ications. 

I n  a d d i t i o n ,  the most direct users of NASA technical 

Following col lection of these data, personal interviews were he1 d w i t h  

executives and senior managers i n  six companies th roughou t  the United States. 

T h i s  series of in-depth interviews obtained additional information on ques- 

t ions  raised by the mail survey responses, as well as senior-level insights 

on broader company information needs and relationships w i t h  NASA. 
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An additional research instrument was developed using a mu1 tidimensional 

scaling technique (MDS). This was administered in person to groups of 

scientists and technologists in  the six companies visited for personal 

i ntervi ews . 

Orqanization of this Report 

Chapter One has provided a brief statement of the problem, review of the 

basic objectives and tasks, and an overview of the study. 

describes the methods, research procedures, and forms of analysis in detail. 

Chapter Two 

Chapter Three details findings of the study. The chapter has been 

organized into (1) a brief introduction, (2) description of the sample, 

(3) assessment of NASA technical information, (4) major issues, and (5) the 

image of NASA technical information. Information obtained from the 30 

personal interviews with executives is integrated into each section. 

i 

Chapter Four reports specific recomnendations resulting from this study. 

In addition, an Executive Sumnary o f  this report has been developed. Copies 

of letters to partici.pants, questionnaires, other research instruments, and 

the list of the 40 participating companies are contained in the Appendices. 
I 
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Chapter Two 

METHODOLOGY 



Overal l  Research Design 

Three research techniques were used t o  ob ta in  data : (1 ) questionnaires, 

Each ( 2 )  personal in te rv iews,  and ( 3 )  multidimensional sca l i ng  (MDS). 

i nvo lved a number o f  steps. 

Quest ionnaires:  

1. I d e n t i f y i n g  corporat ions receiv ing automatic d i s t r i b u t i o n  from 

STIF o f  NASA-produced aeronautical pub1 i c a t i o n s .  

Obtaining agreement of these companies i n  the aerospace indus t r y  

t o  p a r t i c i p a t e  i n  the  study. 

I d e n t i f y i n g  w i t h i n  each company the (a)  head l i b r a r i a n  o r  other 

sen io r  informat ion specia l is t ,  (b )  managers o r  o ther  senior 

l e v e l  executives heading departments o r  d i v i s i o n s  1 i ke ly  t o  use 

NASA techn ica l  informat ion on a regu la r  basis, and (c )  researchers, 

designers, and other s c i e n t i s t s  and technologists who d i r e c t l y  

use NASA techn ica l  informat ion i n  t h e i r  work. 

Designing mai l  questionnaires f o r  each of the th ree  groups, 

i n c l u d i n g  l e t t e r s  exp la in ing  the  study and procedures and methods 

fo r  r e t u r n i n g  completed questionnaires. 

2. 

3. 

4. 

5. I d e n t i f y i n g  aeronaut ical  pub l i ca t ions  produced by NASA i t s e l f ,  

developing sets o f  abstracts o f  these pub l ica t ions ,  and designing 

an instrument f o r  evaluat ing i n d i v i d u a l  pub l i ca t ions .  

6. Receiving, coding, processing, and analyzing data. 

7. Thanking those who pa r t i c i pa ted  f o r  t h e i r  cooperation. 
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Personal I ntervi ews : 

1. Selecting representative companies in the aerospace industry 

and identifying key senior level executives and department heads 

i n  each. 

2. Developing a protocol interviewing form and conducting in-depth, 

in-person interviews. 

3. Sending le t ters  of appreciation bo th  t o  a senior person i n  each 

company and those interviewed expressing appreciation for their 

time and the information they provided. 

Mu1 tidimensional Scaling (MDS): 

1. Identifying major concepts obtained through responses on open- 

ended questions i n  the mail questionnaires. 

2. Designing an MDS research instrument and pre-testing i t .  

3. Administering the instrument i n  person t o  scientists and technicians. 
0 3 ,  

. .  
4. Coding, processing, and analyzing data. 

Once a l l  data had been collected, a number of computer and other analyses 

were made; i n  a d d i t i o n ,  data obtained by each of the three different data- 

collection methods were related t o  each other. The f inal  step was preparation 

of  a set  of recomnendations. 

I 

Companies Receiving NASA Information 

While companies may receive NASA information from a great number of 

sources, i t  was believed t h a t  the most regular users probably were subscribers 

t o  automatic distribution from STIF. 

population for the data reported here. 

These canpanies, then, became the 

, -  
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A l is t  was obtained from STIF's computerized Registration and Product 

Control System (RPCS) of a l l  domestic organizations currently receiving ( i n  

September 1978) NASA publications in hard copy (Class lU) or microfiche 

(Class 7U) on automatic distribution. There were a total  of 532 organizations, 

including government agencies , NASA centers, m i  1 i tary branches, research 

companies, l ibrar ies ,  universities and schools, and corporations. A total 

of 70 private corporations and other similar organizations were identified. 

Before the final selection was made of companies which would be studied, 

a second cr i ter ion was added. The STIF l i s t  of domestic automatic distri- 

bution subscribers identifies 11 subject d i v i s i o n s  o f  publications. These 

subject divisions agree w i t h  the broad subdivisions appearing i n  STAR: 

Aeronautics, Astronautics, Chemistry and Materials , Engi  neering, Geosciences, 

Life Sciences, Mathematical and Computer Sciences, Physics, Social Sciences, 

Space Sciences, and General. 

Because this study sought specific evaluations of individual publications 

issued over a period o f  time, and the total  number of publications l is ted i n  

STAR was i n  the hundreds, a decision was reached i n  conjunction w i t h  the 

technical monitor for this project t o  limit the companies i n  the study to  

those receiving automatic d i s t r i b u t i o n  i n  the aeronautical subdivision. A 

total of 45 companies out of the possible 70 met this cri terion. 

approximately 80% o f  those 45 companies received publications i n  a t  least  one 

other s u b j e c t  division as well as aeronautical. 

companies were automatic subscribers to  a l l  11 subdivisions. 

Furthermore, 

More than 50% o f  those 

The 40 companies which agreed t o  participate o u t  o f  the possible 45 are 

considered the "major" corporate recipients o f  NASA pub1 ications for the 

purposes o f  this study. (See Appendix A for a l i s t  of the 40 participating 
13 



companies.) As previously noted, the five companies which declined t o  parti- 
a 

cipate tended t o  be smaller and limited users of NASA technical information; 

i t  does not appear that  this greatly affected the f indings  o f  the study. 

Time Period 

The study off ic ia l ly  began October 1 ,  1978, and the contract period , 

ended July 31 1979. 

The STIF l i s t  from RPCS of a l l  domestic organizations receiving NASA 

publications i n  Classes 1 U  and 7U was received i n  mid-October and reflected 

current subscribers a t  about that  time. STAR Journals were obtained f o r  the 

period of January th rough  October of 1978. All publications evaluated i n  the 

study were issued dur ing  this ten-month period. 

0 < -  In i t ia l  contacts were made w i t h  the companies i n  November 1978. Ques- 

tionnaires to executives, researchers and librarians i n  those companies were 

mailed i n  l a t e  January and early February 1979. The questionnaires were 

returned by March 1979. Personal interviews and the MDS research were 

conducted i n  May and, June 1979. 
I 

Primary Questionnaire 

Sel ecti  on of Sample 

The first contact regarding the study was made by a l e t t e r  to a senior 

executive officer of each company, signed by the Director o f  Ames Research 

Center, and mailed from Moffett Field i n  California. 

called key contacts, were identified by telephone cal ls  to  each of the 45 

companies that met the study cr i ter ia .  The l e t t e r  introduced the project and 

These individuals, 
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requested the names of individuals i n  each of the following three groups: 

1. Executives. The names of five t o p  management people i n  

charge of research, development, or advanced design were 

requested. 

2. Researcher/Designers.* Twelve names of researchers, scientists,  

engineers, designers, or others who were direct users of NASA 

aeronautical information were requested from each company. 

3.  Librarians. One head or senior l i b r a r i a n  o r  similar information 

specialist was requested. 

After an  appropriate amount o f  time, a l l  companies which had not  

responded t o  the ini t ia l  contact were telephoned. 

the possible 792 individuals requested, 40 companies agreed t o  participate. 

O f  the 45 companies and 

A t o t a l  of 643 librarian, executive, and researcher names were obtained. 

- 
Questionnaire Desiqn 

Three separate questionnaires, one f o r  each type of  respondent, were 

designed: 

1 .  Executive Questionnaire. This contained questions t o  o b t a i n  

data  on the frequency of use of NASA publications, personal 

contacts w i  t h  NASA personnel, and  the time1 i ness, accessi b i  1 i t y  , 
and usage patterns of NASA publications. One series of questions 

sought comparisons between NASA and NACA. Another se t  of questions 

was aimed a t  p rov id ing  data  to compare researcher attitudes and 

*For the purposes of this report, further references t o  the researcher/ 
designer group has been abbreviated to  "researchers;" reference t o  the 
questionnaire for this group remains "researcher/designer. " 
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behaviors w i t h  those of their supervisors. There was also a 

series of open-ended questions. 

2. Researcher/Designer Questionnaire. The basic form was similar t o  

the Executive Questionnaire, w i t h  the a d d i t i o n  of questions related 

t o  the specific use of technical information. Open-ended questions, 

like those for the executive group, sought data on specific infor- 

mation needs, sources of infomation, benefits of NASA technical 

information, possible inadequacies of NASA publications, and recom- 

mended changes. 

3. Librarian Questionnaire. T h i s  sought information about the l i b r a r y ,  

including i t s  relationship t o  other company 1 i braries , number of 

volumes, number of employees, usage patterns by clients,  outside 

sources from which  information was obtained, and other general 

information. 

and dissemination o f  NASA publications were asked. 

All questionnaires requested basic demographic information about  the 

In addi t ion ,  several questions about receipt, storage, 

respondent, including company name, years of service i n  the company and the 

aerospace industry, jeducational level, j o b  t i t l e ,  and age. Each was mailed 

t o  the designated par t ic ipant  w i t h  a personalized explanatory le t te r .  

In addition t o  the basic questionnaire for researchers, another set  of 

materials was added: 

4. Publication Evaluation Forms. This was i n  two parts. The f i r s t  

contained a random sample of 25% of the NASA-produced publications 

issued i n  the f i r s t  ten months of 1978 (see the next section for 

a description of this procedure). Abstracts of the publications were 

provided and the participants were asked t o  indicate which ones 
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they had read or looked a t .  The second p a r t  contained forms f o r  

evaluating i n d i v i d u a l  publications. 

the publications were obtained and used, along w i t h  specific 

evaluations o f  their  value and quality. Each researcher was asked 

This part gathered d a t a  on how 

t o  select no more than ten publications t o  evaluate. 

Other materials included i n  the mail questionnaire package were a cover 

le t te r ,  a return envelope for the completed questionnaire, and a reply card. 

Since the questionnaires were anonymous, the reply card, which was returned 

separately t o  the research staff when the respondent completed the question- 

naire, provided a method for contacting those who d i d  n o t  return their  

completed questionnaires w i t h i n  the specified time period. 

reply cards were used t o  send le t ters  of appreciation to a l l  who participated. 

Samples of cover le t te rs ,  questionnaires, and  pub1 ication evaluation materials 

are contained i n  Appendices B ,  C ,  and D. 

I n  addition, the 

Selection of Publications for Evaluation 

The evaluation section of the Researcher/Designer Questionnaire was 

designed t o  obtain evaluative data on specific NASA pub1 ications. 

January 1 ,  1978, and October 31, 1978, a total of 340 publications i n  the 

aeronautical subdivision of STAR were listed which had been produced by NASA 

i t se l f .  Publications produced or  distributed by NTIS, AGARD, or other 

agencies were not i ncl uded. 

Between 

An abstract for each o f  these 340 publications was reproduced from STAR. 

Because of the large number o f  abstracts and the presumed limits on the 

participant's time, four sets of abstracts were created. 

a different 85 abstracts. The sets t h e n  were randomly distributed t o  

Each se t  contained 
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researchers i n  the study. Thus, a l l  340 o f  the NASA-produced publications 

had an  equal chance for evaluation, although no respondent was required t o  

consider more than 85 abstracts. After indicating which o f  the 85 had been 

read o r  scanned, each researcher then was asked t o  select no more than ten 

fo r  detailed evaluation. Ten evaluation forms were included i n  each question- 

naire packet. A sample of the evaluation form for an a r t ic le  appears i n  

Appendix C. 

Table 1 indicates the distribution o f  the 340 publications by aeronau- 

ti  cal su bca tegori es . 

Table 1. Aeronautical Subdivision Publications by Subcategories 

0 Subcategories of NASA-Produced 
Aeronautical Pub1 icat ions 

~~ ~ 

Number of 
Abstracts in 

Each Subcategory 

01 Aeronautics (General) 

02 Aerodynam i cs 

03 Air Transportat 

04 Ai rcraf t Comnun I 
on & Safety 

cations 6 Navigation 

os 
06 Aircraft Instrumentation, 

07 

08 Aircraft Stability and Control 

09 

Aircraft Design, Testing, & Performance 

Ai rcraf t Propu 1 s ion and Power 

Research and Support Faci 1 it ies (AI R) 

16 

129 

10 

10 

40 

5 

91 

24 

15 

TOTAL PUBLICATIONS: January 1, 1978, to October 31, 1978 3 40 
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Questionnaire Response Rate 

Table 2 indicates the actual number of respondents who received question- 

naires, and the response rate for each group. The total response rate  for 

the study was 90% for the companies and 70% for the individuals contacted. 

For a study of this  nature this response rate should be considered quite 

h igh .  

Table 2. Response Rate for  Ma i l  Questionnaires 

~~ ~ ~ ~ _ _ _  ~~ ~ ~~ 

Quest ionna i res Number 
Types o f  Par t ic ipants  Mailed Responding Percent 

Compa n i es 45 

Ind iv idua ls  

L ibrar ians  

Executives 

50* 
192 

Resea rcher/Des i gners 40 1 

TOTAL INDIVIDUALS 643 
- 

40 

41 

134 
275 

4 50 
- 

90% 

82% 

70% 
69% 

70% 
- 

*One company supplied the names o f  d iv is ional  l i b r a r i a n s  because o f  decen- 
t r a l i z a t i o n  of i t s  l i b r a r y  services.  

Personal Interviews 

Following collection, processing, and analysis of data obtained from the 

mail questionnaires, the second data collection phase was started: 

personal interviews. 

in-depth 

From the 40 companies which participated i n  the study, six were selected 

for  a series of in-depth personal interviews. The selection of the six 
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companies was made i n  conjunction w i t h  the project technical monitor a t  Ames a 
Research Center on the basis of size, area of  specialization, years of u s i n g  

NASA information, and geographical location. The objective was t o  obta in  a 

reasonably broad representation of types of companies i n  the aerospace 

industry. A l i s t  of those companies selected for personal vis i ts  i s  i n  

Appendix E ,  along w i t h  an interviewing protocol form. 

To arrange those interviews, the key contact identified for the mail 

questionnaires was called by telephone. The purpose of  the v i s i t  was 

explained as a follow-up t o  the mail questionnaires t o  gain more or greater 

depth of data  on some issues w h i c h  were identified i n  the mail questionnaire 

phase of the study. Cooperation and arrangements made by the companies were 

excel lent. 

Each interview lasted about an hour and was conducted by a senior member 

of the Communimetrics s t a f f ,  trained i n  interviewing techniques. Information 

sought i n  these interviews ranged from use of NASA technical information by 

the interviewee t o  overall departmental and company information needs and 

evaluations of NASA publications and relationships. 

a 

A total o f  30 ihterviews i n  six different companies were conducted 

between late May and mid-June of  T979. Companies were located on the East 

and West Coasts, as well as  in the Midwest. 

six companies ranged from 8,000 t o  more t h a n  100,000. 

very broad relationships w i t h  NASA, and a l l  were currently working on a t  

least  one NASA contract. Some companies were involved i n  manufacturing com- 

ponents and other corporations produced completed aircraf t .  

The number of employees i n  the 

Some companies had 
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Mu1 tidimensional Scaling 

Purpose of the Technique 

Multidimensional scaling i s  a technique that has only recently been 

app l i ed  to  the study of human comnunication. 

that  an individual can identify the similarities (or dissimilari t ies) among 

a set  of objects or concepts which, when arrayed i n  a multidimensional space, 

I t  i s  based upon the premise 

provide a good representation of t h e  cognitive structure of t h a t  person 

(i .e. ,  the way the person thinks about t h a t  topic). The relationship 

(similari ty) between concepts i s  measured as a "psychological distance" using 

"psychological units'' i n  a manner similar t o  the way that "physical distance'' 

may be measured i n  metric or E n g l i s h  units. Psychological concepts are 

viewed as  being d i s t a n t  from each other i n  the same way that physical objects 

such as homes, c i t i e s ,  and a i rc raf t  are a t  varying distances from each other. 

Concepts that  are viewed as identical would have zero distance between them 

just as adjacent physical objects are separated by zero distance; concepts 

that  are viewed as similar have small distances separating them; concepts t h a t  

0, 

are viewed as very dissimilar would be separated by large distances. 

For example, respondents i n  th i s  s tudy were asked t o  indicate the 

difference (or distance) between the concepts "NASA Technical Information" 

and "My Job." 

their  jobs would indicate that these two concepts are quite close to  one 

another, say 10 t o  25 units apart. People who do not use NASA technical 

information i n  their jobs would indica te  that  the two concepts are quite f a r  

apart, say 500 t o  700 u n i t s  apart or, perhaps, even farther apart. 

Persons who make frequent use of NASA technical information i n  

21 



The study of comnunication assumes shared meaning for  words. I t  i s  

cr i t ical  for this type of research t h a t  the concepts chosen are actual words 

and ideas used regularly by the group of respondents t o  be studied. The 

words o r  concepts can be obtained by listening t o  conversations, can originate 

from open-ended interviewing either i n  person or  by telephone, or can be 

found i n  open-ended written responses on questionnaires. 

Typically, participants i n  a multidimensional s tudy are requested t o  

estimate the distances among a l l  of the concepts in a concept set ,  thus 

providing a f u l l  matrix of distances much like a table of inter-city distances 

often associated w i t h  road or a i r  maps. These data may be analyzed from a 

variety of perspectives, b u t  one of the most useful i s  to  examine the rela- 

t ion between two primary concepts and the remainder of the set .  

can be studied t o  determine a message strategy which  can be used t o  reduce 

the distance between the two primary concepts; reducing this distance is 

equivalent t o  making the two concepts more similar i n  the framework of 

t h i n k i n g  of the persons involved. Thus, the selection of  the primary concepts 

is crucial. 

T h i s  relation 

a 

In this study, the primary concepts are "NASA Technical Information" and 

"My Job." The concept'to be moved, called the s t a r t  concept, i s  "NASA Tech- 

nical Information;" the concept towards which the s t a r t  concept i s  t o  be 

moved, called the target concept, i s  "My Job." The following section describes 

the mu1 tidimensional instrment developed for the present study. 

MDS Research Instrument 

As indicated above, the primary concepts used were "NASA Technical Infor- 

mation" and "My Job." The other eight concepts in i t ia l ly  were obtained by 
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reviewing the mail questionnaires and telephone interviews. 

were: timely accessible, useful , adequate, respected, aeronautical, problem- 

solving, and deas. 

others, for  a total of 45 pairs. Respondents were asked t o  indicate the 

perceived d i  fference (or distance) between each of the paired concepts. 

These concepts 

Each of these ten concepts was paired w i t h  each of the 

The MDS instrument was pilot-tested w i t h  26 researchers i n  the f i r s t  of 

the six companies visited for personal interviews. 

p i l o t  test  were analyzed, and  several changes were made before continuing 

w i t h  the other five companies. Two a d d i t i o n a l  concepts were added: "aero- 

space" and "basic research." The f i n a l  instrument contained 12 concepts, for 

a t o t a l  of 66 different pairs. Also,  the researchers were asked t o  choose 

a position on a 0 t o  9-point  scale describing their work-orientation i n  terms 

of "scientist" or "technologist." represented a "pure scientist  orien- 

t a t ion"  and a "9" represented a "pure technologist orientation." A scientist  

was defined as a person who likes the  theoretical aspects of ideas, theory 

development and construction from those ideas, and one who may have published 

and/or presented those ideas a t  scientific meetings. 

defined as a person who applies theories t o  produce better products for the 

corporation or industry, and who enjoys applying new information t o  construct 

technical advances or improvements. 

questionnaires. ) The purpose o f  distinguishing between scientists and 

technologists was t o  attempt t o  determine i f  there were basic differences i n  

perception of the concepts and their  relationships by the two groups. Some 

recent research has indicated differences i n  the methods of acquiring and 

using information between scientists and technologists. 

The results from the 

A "0" 

a 

A technologist was 

(See Appendix F f o r  a copy of the MDS 
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a .  
In  a l l  six companies, respondents were chosen t h a t  were likely t o  have 

frequently used NASA technical information i n  performing their jobs, The 

instrument was administered i n  a group setting. A total of 101 completed MDS 

questionnaires was obtained from the remaining five companies. The f i r s t  

company was not included i n  the analysis because of the addition of the two 

concepts, and because the work-orientation scale (e.g., scientist  vs. techno- 

logist) was not included i n  the pilot test. 

Using a MDS computer analysis program, the data were processed separately 

for the "scientists" and "techno1 ogists .I' The scientist/technol ogi s t s  

categories were determined by regrouping from the 9-point scale: position 

ed "scientists" (50% of the group ) , and position 

"technologists" (50% of the group) .  Results are 

chapter. 

points of  0-6 were relabe 

points 7-9 were relabeled 

reported i n  the following e-- 
Data Analysis 

The cut-off date f o r  receipt o f  completed questionnaires was April 1 ,  

1979. The 450 questimnaires received by that date were coded and the data 

were processed. 
t 

The questionnaire data were analyzed using subroutines i n  the Statis- 

tical Package for  the Social Sciences (version 7.0) for the calculation of 

the frequencies, percentages, means, standard deviations, correlation coeffi - 
cients, and other s ta t i s t ics  included i n  this report. A separate computer 

program was employed for the mu1 tidimensional scaling analysis. A1 1 data  

were processed on the Control Data Corporation 6600 computer a t  Michigan 

State University. 

! 
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S uma ry 

This chapter described the methodology used i n  studying the d i  ssemi na- 

t ion  and u t i 1  ization of NASA technical information by executives, researchers 

and librarians i n  40 aeronautical companies. Several research techniques 

were used: mai 1 questionnaires to a l l  three respondent groups, personal 

interviews w i t h  senior level executives and department heads i n  six of the 40 

companies, and multidimensional scaling w i t h  a separate group of scientists 

and technologists i n  those same six companies. 

the sample of companies to be incl  uded i n  the study were discussed, the data 

collection techniques and the instrument designs were described, and the 

The cr i te r ia  for choosing 

analyses were explained. 

Three. 

The results o f  this  work are discussed i n  Chapter 
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Chapter Three 

FINDINGS 



ORGANIZATION OF THE CHAPTER 

Chapter Three presents the major findings of the study. I t  is  organized 

i n t o  four sections: description of the sample, assessment of NASA technical 

information, major issues, and the image o f  NASA technical information. The 

description of the sample provi des the detai 1 s-  of the companies and personnel 

t h a t  participated i n  the study. The section on the assessment of NASA tech- 

nical information provides the results for the closed-ended items i n  the 

Executive, Researcher/Designer, and Librarian Questionnaires. The major 

issues section contains the results for the open-ended questions i n  the 

Executive and Researcher/Designer Questionnaires and for the personal inter- 

views w i t h  the executives. The image of NASA technical information provides 

the results for the multidimensional scaling data obtained from the scientists a and technicians. 

Information obtained in the executive interviews has been integrated 

throughout the chapter t o  i l lustrate ,  amplify, o r  further c l a r i f y  the data 

and concepts discussed, t h o u g h  i t  has been used most frequently i n  the 

section on major issues. 

The section on major issues contains two levels of resolution. On the 

macroscopic level, data  are reported about  the four major open-ended questions 

asked: 

of receiving NASA technical information, major inadequacies i n  NASA technical 

information, and recomnended changes. On the microscopic level, da t a  are  

reported on major issues o f  direct relevance t o  the assessment of NASA tech- 

nical information: content, presentation, w r i t i n g  s tyle ,  format and design, 

major information needs of the aeronautics indus t ry ,  major benefits 
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and methods of dissemination. While these two levels of resolution i n  

reporting the data are complementary, they are intended t o  provide different 

perspectives on the assessment of NASA technical information. 

Rather t h a n  a general sumnary a t  the end of the chapter, each section 

contains i t s  own sumnary and conclusions. This procedure has been employed 

because of the large amount of data reported i n  this chapter; i t  also makes 

i t  easier t o  inspect the data  upon w h i c h  the conclusions were based. 

I .  

DESCRIPTION OF THE SAMPLE 

T h i s  section of the report briefly describes the major features of the 

sample selected for the primary mail questionnaire p a r t  of the study. The 

40 companies sampled ranged from as few as 35 employees i n  one company t o  more 

than 100,000 employees i n  several companies. The average number of employees 

was 31,997. 

Table 3 shows the data describing the average years i n  the company, the 

average years i n  the industry, and the average age of the three primary groups 

i n  the study: 

middle t o  la te  forties,  the average length i n  the indus t ry  was a t  least  twenty 

execu ives, researchers, and librarians. The average age was F 

years, and  the average length i n  the company was fifteen years o r  longer. 

executives were somewhat older than researchers and librarians ( four  years) , 
had been i n  the industry three years longer than researchers, and had been 

i n  their particular company two years longer than the researchers and four 

years longer than the 1 ibrarians. 

The 



Table 3 .  General Charac ter is t i cs  of Executives, Researchers, and L ib rar ians  
i n  the Sample* 

Character i s t  i c Executives Re sea r c  he r s Li brar  i ans 

Average Years w i t h  
Compa ny 

Average Years i n  
indus t ry  

19 years 

23 years 

17 years 

20 years 

Average Age 49 years 45 years 

15 years 

(quest ion not 
asked) 

47 years 

*The data f o r  t h i s  tab le  come from the Executive Quest ionnaire,  the Researcher/ 
Designer Quest ionnaire,  and the L ib rar ian  Quest ionnaire,  items # 3 ,  4, and 5. 

Table 4 reports the da ta  on t h e  educational level of the respondents i n  

the sample. All b u t  8% had earned a bachelor's degree. An add i t iona l  46% o f  

the executives, 40% of the researchers, and 54% o f  the librarians had earned 

one o r  more MA degrees. Twenty-six percent o f  the executives and 24% o f  the 

researchers had also received the PhD degree; none o f  the librarians possessed 

a PhD degree. The table shows t h a t  the educational profiles of  the execu- 

tives and researchers are highly similar, w i t h  a few more executives having 

earned graduate degrees t h a n  researchers. 

Table 5 presents the j o b  t i t l e s  reported by the respondents. The primary 

j o b  t i t l e s  l isted by the executives were: 

Vice President (8%), Chief Engineer (8%); one corporation President was also 

included i n  the study. For the researchers, the primary j o b  t i t l e s  were: 

Engineer (26%), Manager (24%) , Researcher (1 7%) , Section Head (8%), Chief 

Engineer (7%), and several other categories each o f  which totaled less t h a n  

seven percent. 

level, and there were no presidents or vice-presidents i n  the researcher sub- 

sample. 

Manager (43%), Director (26%),  

Only one percent indicated t h a t  they were a t  the director 

The primary job  t i t l e s  listed by the librarians were: Chief 
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Librarian ( 30%) Manager (25%) Librarian (23%) Supervi sor ( 16%) and 
a 

Technical Librarian ( 7 % ) .  

Table 4. Level o f  Education Comparisons f o r  Executives, Researchers, and 
L ib rar ians  (Highest Degree Earned)* 

Education Level % Executives % Researchers % L ib rar ians  

PhD Degree 
Work Toward a PhD 
Two o r  More MA Degrees 
Master 's Degree 
Work Toward an MA 
Bachelor I s Degree 
Techn i ca 1 Degree 
Other 
No Degree 
No Response 

26 
0 
3 
43 

< 1  
24 

1 
1 
0 
0 

24 
1 
4 
36 

1 
31  
0 
1 

< 1  
1 

0 
0 
2 
52 
0 
36 
0 
0 
7 
2 

*The data f o r  t h i s  t a b l e  come from a l l  three questionnaires, i tem #6. 

Table 5. Job T i t l e  Comparisons f o r  Executives, Researchers, and L ibrar ians*  

T i t l e  Extcut i ves Researchers L ib rar ians  

Eng i neer 
Manager 
Re sea r c  he r 
Sect ion Hcad/Manage* 
Chief Engineer 
Supervisor 
S p e c i a l i s t  
Chief  S c i e n t i s t  
S t a f f  S c i e n t i s t  
D i  r e c t o r  
Deputy D i rec tor  
Ass is tant  t o  Vice President 
President 
Vice President 
Chief L i b r a r i a n  
L i  b r a t  ian  
Technical L i b r a r i a n  
No Response 

5% 
43 
0 
3 

3 
1 
4 
0 
26 

< 1  
c 1  

1 
8 
0 
0 
0 

a 

0 
100% 
- 

26% 
24 
17 
8 
7 
6 
5 
2 
2 
1 

< 1  
< 1  

0 
0 
0 
0 
0 

< 1  
100% 
- 

0% 
25 
0 
0 
0 

16 
0 
0 
0 
0 
0 
0 
0 
0 
30 
23 
7 
0 

100% 
- 

*The data fo r  t h i s  tab le  come from a l l  three questionnaires, i tem #2. 
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ASSESSMENTS -OF NASA TECHNICAL INFORMATION 

This section reports the data obtained from the closed-ended questions 

of the primary mail questionnaires for executives and researchers. 

tion, comments and information obtained from the personal interviews has been 

I n  a d d i -  

i n  the text (the tables represent da ta  from the questionnaires them- 

This section i s  organized as follows: 

Corporate Library Facil i ties 

Sources of Technical Information 

Sources for Learning About NASA Pub1 i cations 

Frequency of Use of  NASA Documents, NASA-Authored Journal 
Articles, and the Corporate Library by Industry Personnel 

Automatic Distribution VS. Selective Ordering of Documents 

Reasons for Not Receiving NASA Documents 

Effort to Obta in  NASA Documents W i t h i n  Companies 

Timeliness of NASA Technical Information 

Value of STAR Categories and Subcategories 

Eva1 uation of  Specific NASA Aeronautical Publications 

Industry Communication w i t h  NASA Personnel 

a. Frequency 

b. Importance 

Executive Comparison of NASA and NACA 

Accuracy o f  Industry Executives ' Views of thei r Employees ' 
Relationships w i t h  NASA 
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Corporate Library Faci 1 i ti es 

In order t o  provide p a r t  of the context i n  w h i c h  this study's data were 

derived, i t  i s  helpful to  briefly describe the library fac i l i t i es  (or infor- 

mation center fac i l i t i es )  w i t h i n  the companies represented in the sample. The 

data show tha t  32% of the companies have only one central library w h i c h  

serves the entire company. The remainder of the companies (68%) have d i v i -  

sional libraries i n  add i t ion  t o  a central library. In fact, da ta  show t h a t  

there i s  an average of 13 divisional libraries per company. (see Librarian 

Questionnaire, items #7 and 8 ) .  This suggests t h a t  the storage and retrieval 

of technical information i s  important to  companies and the functioning of 

their empl oyees . 
The average number of full-time librarians employed i n  a company i s  11 

and 23% of the companies employ part-time librarians as well (see Librarian ' 

Questionnaire, item #12). This further supports the important function 

1 i braries serve for aeronautical companies. 

An average company library contains 104,910 books and journals. This 

ranges from as few ap 100 volumes contained i n  a divisional library, t o  more 

t h a n  585,000 volumes i n  a central library (see Librarian Questionnaire, item 

#11) . T h i s  does not include the microfiche , manual s , newspapers , or technical 

memoranda which would also be located there. 

There i s  an average o f  12 microfiche readers i n  each company, w i t h  a 

range o f  from no microfiche readers t o  as  many as 45 readers. Because some 

technical information is only available on microfiche copy, companies which 

have no microfiche readers o r  very few readers for their employees, will be 

a t  some disadvantage i n  o b t a i n i n g  the information they m i g h t  need. Table 6 

34 
a 



shows the distribution of m 

contai n i  ng that number. 

Table 6 .  D i s t r  

crofiche readers and the percentage of companies 

but ion of Microfiche Readers by Company* 

Number o f  Readers Percentage o f  Companies 

0 
1 
2 
3 
4 
5 
6 
7 
8 

10 
12 
22 
25 
40 
45 

No Response 

5% 
1 1  
9 

1 1  
9 
9 

14 
5 
5 
2 
2 
5 
5 
2 
2 
5 

100% 
- 

*This tab le  rpeorts the responses provided by 44 1 ibrar ians 
t o  L i b r a r i a n  Questionnaire,  item #22. 

Sources o f  Technical Information 

Sources o f  All Technical Information 

NASA technical information does not exist  i n  a vacuum, b u t  rather i n  the 

Context of a l l  of the other, sometimes competing, technical information 

currently available. To place the role of NASA technical information into 

Perspective, data were obtained about a l l  major sources of technical infor- 

mation, including those from NASA, which a i rc raf t  industry personnel considered 

important i n  their  work (see Executive Questionnaire, item #28, and Researcher/ 

Designer Questionnaire, item #19). 
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a .  
Executives were asked the question, " O u t  of a l l  the technical information 

publications your employees e, what  do you consider t o  be the five most 

important publications in helping them do their  work?" The researchers were 

asked the same questions about their own use of documents. A total of 1,698 

responses were received on this  question, 519 from executives and 1,079 from 

researchers. 

Data are reported i n  Table 7. As a group, journals other t h a n  AIAA 

publications were listed as the m o s t  frequent sources of technical informa- 

t ion  by bo th  executives (30%) and researchers (28%). 

the next most frequently listed source of technical information by both  

groups (25% and 22%). A variety of other publ ica t ions  such as company 

bulletins, textbooks, etc., were listed t h i r d  (19% and 23%) for executives and 

researchers w i t h  AIAA publications listed fourth (11% and 13%). These da ta  

indicate that  considering a l l  o f  the technical information available t o  

industry personnel, NASA technical information is considered highly important, 

second only t o  the major journals i n  the field considered as a group. 

NASA publications were 

Sources for NASA Technical Information 
1 

The Librarians were asked to  indicate the frequency w i t h  which  they 

ordered NASA technical documents from various sources, whether on automatic 

d i s t r ibu t ion  or  by individual copies (see Librarian Questionnaire, item #19). 

Librarians were asked to  mark a l l  of the sources t h a t  applied. 

Table 8 indicate tha t  the two primary sources for  obtaining NASA documents 

are NTIS (84%) and STIF (70%). 

were also mentioned by a t  least  half o f  the librarians. 

The data i n  

DDC (52%) and NASA Research Centers (50%) 



Table 7. Most Important Technical Information Publ ications Used by Executives 
and Researchers in Their Work* 

Publ i cat ions . % Executives % Researchers 
~ 

NASA and NACA Publications 
Technical Reports/Papers 8 
TM's/CR's/TD's 5 
STAR 3 
Brief s/Memorandum 2 
Contractor Reports 2 
SCAN 1 
NACA Publications ' 1 

3 Other - 
2 5% TOTAL NASA AND NACA 

7 
4 
4 
2 
1 
1 
1 
2 
22% 
- 

AIAA Publications 
Jou rna 1 s 4 
Technical/Symposia Papers 3 
Journal of  Aircraft 3 

1 Other - 
TOTAL AIAA Publ ications 1 1 %  

Other Journals 
Technical Society Journals 
Aviation Week 
Astronautics & Aeronautics 
Journal of Fluid Mechanics 
Other Technical Journals 
Trade Magazines 
Other Journals 

4 
4 
1 
0 
4 
0 
17 - 

TOTAL Other Journals 30% 

Air Force Publications 6% 
ASHE Publications 4% 
IEEE Publ ications 4% 

AGARD 1% 

1 % ) ,  including abstracts, company 19% 
Other Publ ications (each chosen less than 

bulletins. texts, etc. 

4 
4 
3 
2 

13% 
- 

4 
3 
2 
1 
3 
2 
13 
28% 
- 

5% 
4% 
3% 
2% 

23% 

*This table is based on a total of 1,698 responses, 519 from executives and 
1,079 f tom researchers. 
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Table 8. Sources Used by L ib ra r ians  f o r  Obtaining NASA Technical Documents* 

Source Frequency Percentage** 

NTI S 

STI F 

DDC 

NASA Research Centers 

Un ive rs i t y  Mic ro f i lms 

AGARD 

D i  r e c t  l y  from Authors 

37 
29 
23 
22 

19 
13 
1 1  

84% 
70 
52 
50 
43 
30 
25 

*From L i b r a r i a n  Quest ionnaire,  item 119. Results a re  based upon responses 
from 44 l i b r a r i a n s .  

f o r e  do not  t o t a l  t o  100%. 
**L ibrar ians were f ree to  mark more than one category; percentages, there- 

Librar ians  were a l s o  asked to  provide specific es t imates  o f  the number 

of NASA documents ordered from different sources  during 1978 ( s e e  Librar ian  

Ques t ionnai re ,  item #27). Estimates were obtained f o r  a l l  ca t egor i e s  included 

i n  STIF. The data t h a t  are reported i n  Table 9 a r e  the average number of 

documents ordered by corpora te  l i b r a r i a n s  from each source during 1978. 

0 

The 

two most f requent  sources  f o r  obtaining NASA documents were DDC w i t h  an 

average o f  368 documents (42%) and NTIS w i t h  an average of  346 docuemnts (39%).  
/ 

The average number ordered directly from STIF (52) c o n s t i t u t e d  only 6% of  

those  ordered. Librar ians  ind ica ted  that  the reason f o r  the low number o f  

documents ordered directly from STIF is t h a t  STIF provides documents only on 

automatic  d i s t r i b u t i o n .  The data reported i n  Table 9 provide a much better 

picture of  the source f o r  ob ta in ing  individual  copies  of  NASA technica l  p u b l i -  

c a t i o n s  than do the data reported i n  Table  8; c l e a r l y  most o f  the i n d i v i d u a l  

copies  ordered a r e  obtained from DDC and NTIS. 



Table 9. Average Number of Individual Copies o f  NASA Documents Ordered from 
Dif ference Sources by Librar ians During 1978* 

Source Average Frequency Percentage 

DDC 

NTI S 

STI F 
NASA Research Centers 

D i r e c t l y  from Authors 

Other 

TOTAL 

368 
346 
52 
29 

7 
75 

877 
- 

42% 
39 
6 
3 
1 
9 

100% 
- 

*See L i b r a r i a n  Quest ionnaire,  i tem #27;  data a r e  the average number of docu- 
ments reported ordered by the 44 l ib rar ians .  

Sources for Learning About NASA Publications 

An important question i n  the evaluation of the NASA d i s t r i b u t i o n  system 

is how (or where) industry users learn about NASA publications that are avail- 

able through the system and are potentially useful for their  work. Re- 

searchers ( b u t  not executives) were asked to indicate their  sources for 

learning about NASA publications. Data are reported i n  Table 10. 

The largest percentage of researchers (30%) indicated t h a t  they learn 

about NASA publications through newsletters typically prepared by their 

corporate library or infomation services; 21% said that they learn about 

NASA publications through the STAR Index. 

sources of information about NASA publications were NASA contacts (15%) and 

reading journal ar t ic les  (15%), followed closely by contacts w i t h  colleagues 

inside the company (12%). NASA Technical Brief/SCAN and contacts w i t h  other 

colleagues outside their own company were ranked a t  the bottom of the l i s t  

w i t h  4% and 2%, respectively. 

The next most frequently used 
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Table 10. Rank Ordering of Researchers' Sources for Learning About NASA 
Publications* 

Rank Source Percentage 
~~ 

1 Newsletters 

' 2  STAR Index 
30% 
21 

3 NASA Contacts 15 
4 Reading Journal IS 
5 Colleague Inside Company 12 
6 NASA Technical Brief/SCAN 4 
7 Col league Outside Company 2 

No Response 1 

*See Researcher/Designer Questionnaire, item #16. 

These data suggest t h a t  the industry's corporate libraries and infor- 

mation services which prepare and distribute newsletters conta in ing  abstracts 

and bulletins about new NASA publications are a crucial l i n k  i n  the dissemina- 

t i o n  of NASA documents. 

industry personally determine what  i s  available. 

industry relies as heavily upon their  direct contacts w i t h  NASA personnel as 

they do on reading jdurnal art icles.  

The STAR index is a l so  quite important i n  helping 

I t  also appears that the 

Frequency of Use of NASA Documents, NASA-Authored Journal 
Articles, and the Corporate Library by Industry Personnel 

Li t t le  i s  currently known about  the frequency w i t h  which personnel i n  

the a i rcraf t  industry read NASA documents and journal ar t ic les  authored by 

NASA scientists. 

researchers i n  the study were asked t o  indicate their use of NASA documents 

To provide information on this question, executives and 

i n  the performance of their work. Researchers were also asked to  estimate how 
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. often they read journal art icles t h a t  are authored by NASA scientists and 

how often they use their corporate library. Data are reported i n  Table 11 

where the numbers represent the average responses rounded t o  the nearest whole 

number. 

Table 1 1 .  Frequency o f  Use o f  NASA Documents, NASA-Authored Journal 
A r t i c l e s ,  and the Corporate L ib ra ry  by indust ry  Personnel 

Quest i on  Executives Researchers 

Frequency of use of NASA documents 
i n  performing t h e i r  work 

Number o f  journa l  a r t i c l e s  authored 
by NASA personnel read per year 

Number o f  times per year they use 
the corporate 1 i b r a r y  

*Numbers represent the average (a r i t hmet i c  mean) responses rounded t o  the 
nearest  who 1 e number prov i ded by execu t i ves ( see Execu t i ve Quest i onna i re,  
i tem #7a) and researchers (see Researcher/Designer Quest ionnaire,  i tems #8a, 
12a, and 7a). 

**Question Not Asked. 

Executives report using NASA documents on an average of 27 times per year 

w h i c h ,  assuming 240 wo'rking days per year, i s  roughly once every two weeks. 

Researchers report using them more frequently, 32 times per year or approxi- 

mately once every seven days. Additionally, the researchers indicate t h a t  

they read articles authored by NASA scientists about  17 times per year w h i c h  

averages o u t  t o  about once every two weeks. The researchers also report 

t h a t  they use their corporate l i b ra ry  41 times per year, which  i s  about once 

Per work week. These data suggest t h a t  executives i n  the a i rcraf t  industry 

read NASA documents about twice a month and researchers read a NASA document 

or journal ar t ic le  authored by NASA scientists roughly once per week. 
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According t o  the librarians, the average number of employees served by - 

the library i n  a company was 5,782. During a typical month,  an average of 

1,206 employees (21% of the 5,782 employees) actually use the l ibrary (see 

Librarian Questionnaire, items #10 and 15). When the 1 i brarians were asked- 

t o  estimate the number of people who read NASA publications i n  a typical 

month,  either i n  the library o r  elsewhere (see Librarian Questionnaire, item 

#21) , they responded w i t h  an average of 234 people, 4% o f  the total number 

served. 

The compari sons of the 1 i brari an, executive, and researcher data  i ndi - 
cate some discrepancy about  frequency of use of NASA documents; i .e . ,  the 

librarians indicate a lower amount (4% of the number possible) than do the 

executi ves o r  researchers. 

this is  significant because data are not available about the actual number 

o f  researchers o r  executives i n  a company. 

However, i t  i s d i  fficul t t o  determi ne whether 

For example, the 4% of the users 

may be those actually represented i n  the respondent sample for this study, 

o r  i t  may indicate t h a t  the executives and researchers are overestimating 

their frequency of use of NASA documents. 

i 

Automatic Distribution vs. Selective Ordering of Documents 

The  participants i n  the study were asked how many times during the past 

year they personally ordered a document from NASA. 

tives, they were asked how many times they ordered documents directly from a 

NASA research center; the researchers were asked how many documents they had 

ordered directly from NASA or a NASA research center. The results are shown 

i n  Table 12. 

In  the case o f  the execu- 
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Table 12. Number of NASA Documents Personally Ordered D i r e c t l y  from NASA 
o r  a NASA Research Center i n  the Past Year* 

Number of Documents Ordered Executives . Researchers 

0 

1 
2 

3 
4 

5-10 

> 10 

10 

5 

43% 
9 

14 
9 
7 

13 
5 

Average number ordered 
(between 1 and lo)*** 3 . 1 5  3.52 

*This tab le  repo r t s  data from the Executive Quest ionnaire,  i tem #19 and the 
Researcher/Designer Quest ionnaire,  i tem #15. The wording o f  the two ver-  
sions o f  ,the quest ion i s  s l i g h t l y  d i f f e r e n t  (see t e x t  f o r  d iscuss ion) .  

**The numbers should be read as the percentage o f  persons i n d i c a t i n g  tha t  
dur ing the pas t  year they ordered the number o f  documents l i s t e d  i n  the 
l e f t  hand column. 

***These averages a r e  f o r  those who ordered a t  l eas t  one document dur ing the 
past year (;.e., sub t rac t ing  ou t  those who d i d  not order any documents); 
those i n  the  category > 10 were also subtracted ou t  i n  order t o  con t ro l  
for  the e f fec t  o f  o u t l i e r s  on the mean. 

Nearly h a l f  (48%) of  the executives indicated t h a t  they had not ordered 

Almost as many researchers (43%) reported 

The number of documents ordered by the largest percentage of 

any documents over the past year. 

the same fact. 

executives (16%) was two; the number of documents ordered by the largest 

percentage of researchers (14%) was also two. 

was calculated for  those who had ordered between one and ten documents. 

five i n  each group who had ordered more t h a n  ten documents were deleted from 

the analysis t o  control f o r  the effect of extreme scores on the mean. 

Table 12 indicates, the executives ordered an average of jus t  over three 

An average (arithmetic mean) 

(The 

As 
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documents las t  year, while the researchers ordered just over three and a half 

documents each. - 
Table 13 provides the categories o f  NASA technical information received 

on autanatic distribution by the companies i n  the present study. All the 

companies receive a t  least half  of the  categories, w i t h  the categories of  

aeronautics, engineering, and m a t h  and computer science received most fre- 

quently. Astronautics, geosciences , and space sciences are received least  

frequently on autanatic distribution. 

Table 13. Automatic Distribution and Individual Ordering o f  NASA Technical 
Information in STAR Categories* 

~~~~ 

Category 
% of Companies 

Rece i v i ng 
% of Companies 

Ordering 

Aeronautics 0 ,  - 
Engineering 
Math and Computer Science 
Chemistry and Materials 
Phys i cs 
Soc i a 1 Sc i ences 
L i f e Sc i ences 
Astronautics 

I 

Geosciences 

Space Sciences 

77% 
73 
71 
68 
66 

59 
57 
55 
55 
52 

32% 
27 
30 

27 
23 

16 
21 

23 
16 
30 

~~ 

*This table reports data from the Librarian Questionnaire, items #17 and 18. 

I n  addi t ion  to  receiving documents on automatic distribution, almost two- 

thirds (61%) of the companies order indiviudal copies, primarily because of 

employee requests for specific information. Table 13 also indicates the 

categories ordered individually by company l ibraries.  The da ta  indicate t h a t  
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the categories of aeronautics, math and computer science, and  space science 

are ordered most frequently. 

individually ordered leas t  frequently. 

Life science, geoscience, and social science are 

When librarians were asked who orders individual copies of documents 

requested by an employee (see Librar ian Questionnaire, item # 2 3 ) ,  91% of 

the librarians responded t h a t  only the l ib ra ry  does the ordering. The d a t a  

indicate t h a t  77% of the companies have a company policy that only the l i b r a r y  

does the ordering (see L i b r a r i a n  Questionnaire, item #24). 

Reasons for Not Receivinq NASA Documents 

The l i b r a r i a n s  indicated that often a NASA document i s  specifically 

requested by an employee b u t  i t  i s  n o t  available i n  the company l i b r a r y .  

During 1978, several reasons were given for this unavailability when a docu- 

ment i s  needed. 

indicates the percent of times this has occurred. 

the most frequent reason i s  that the document was referenced i n  STAR b u t  i s  

not  on automatic distribution (55% of the time). 

Table 14 sumnarizes the reasons given by librarians, and 

According t o  the table, 

The cost of subscribing to automatic distribution was also considered as 

a possible reason for not receiving NASA documents. 

a seven point scale ranging from "1" (very unimportant)  t o  "7" (very impor- 

tant) .  

t o  continue on automatic distribution. Data are reported i n  Table 15. The 

responses have been grouped into four categories: 

and 2 on the scale),  unimportant (option 3 ) ,  important  (option 5 ) ,  and very 

important (options 6 and 7). The data indicate that half (49%) of the 

Data were collected using 

Librarians were asked t o  determine how important cost i s  i n  deciding 

very unimportant (options 1 
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l i b r a r i a n s  perceive cos t  as a factor  i n  determining whether t h e i r  company 

receives NASA technica l  informat ion on automatic d i s t r i b u t i o n .  

Table 14. Reasons Provided by L ibrar ians f o r  Not Receiving NASA Documents* 

Reasons Percent 

The document was referenced i n  STAR but was not on automatic 

The document was supposed t o  be i n  the automatic d i s t r i b u t i o n  

The document was not i n  the STAR Index subject  categor ies 

55% 

20 

1 1  

Addi t ional -  copies were not ava i lab le .  9 
The copy was l o s t .  4 

d i s t r i b u t i o n .  

package but  was never received. 

received on automatic d i s t r i b u t i o n .  

1 The company o n l y  receives hardbound copies on automatic d i s -  
- t r i b u t i o n ,  and the document was ava i lab le  on ly  on microf iche.  

100% 

' .  *This t a b l e  repor ts  data from the L ib rar ian  Questionnaire, i tem #26. 

Table 15. Importance o f  Cost as a Factor i n  Receiving Automatic D i s t r i -  
but ion* 

Importance Level Percent o f  L i bra r i ans 

Very un impor tan t ( 1-2) ** 
Un important (3) 
Important (5) *** 
Very important (6-7) 

21% 

16 
14 

35 

*Data i n  t h i s  t a b l e  come from the L ib rar ian  Questionnaire, i tem #29. 
**A seven i n t e r v a l  scale ranging from "1" fo r  "very unimportant' '  t o  "7" f o r  

"very important" was used t o  ob ta in  the data. Responses a r e  reported here 
which combined the categor ies as shown by the numbers i n  parentheses. 

important nor unimportant (4), are not included above. This middle cate- 
gory f i g u r e  i s  14%. 

***To s i m p l i f y  the table,  the percentages i n  the middle category, n e i t h e r  



Effort t o  O b t a i n  NASA Documents W i t h i n  Companies 

I t  i s  a common occurrence i n  organizations for important information t o  

be ignored simply because employees perceive t h a t  i t  requires too much effor t  

t o  o b t a i n  i t .  

NASA information,  the respondents were asked t o  indicate how much effort  i t  

took f o r  them t o  acquire i t  from w i t h i n  their own organization. 

" w i t h i n  their own organizat ion" should be emphasized, since the focus of the 

question i s  on the respondent's own organiza t ion ,  rather than  the effort  i t  

takes t o  o b t a i n  NASA documents directly from NASA. Thus, regardless of 

whether i t  i s  easy o r  diff icul t  t o  o b t a i n  documents directly from NASA, i f  

company policy dictates t h a t  employees ut i l ize  their  corporate l i b r a r y  faci- 

l i t i e s  rather t h a n  ordering documents directly, and i f  t h a t  process does not 

work well, then one potential problem source i n  distributing NASA information 

t o  aircraft  industry personnel could we1 1 be the companies themselves. 

In  order t o  ascertain the amount o f  effort  required t o  o b t a i n  

The qualifier 

0 
Data were collected using a seven p o i n t  scale ranging from "1" repre- 

senting ''very 1 i t t l e  effort,' '  t o  "7" representing ''very much effort." 

Executives were asked t o  estimate the effort  required on the par t  of their 

employees; researchers reported on their own experience i n  ob ta in ing  NASA 

documents through their organizations. 

Table 16. The responses have been grouped i n t o  three categories: 

Data for  this item are reported i n  

very l i t t l e  

effort (options 1 and 2 on the scale), moderate effor t  (options 3,  4 ,  and 51, 

and very much effort  (options 6 and 7 ) .  

tives and researchers i s  also reported. 

The arithmetic mean for  bo th  execu- 

Table 16 indicates t h a t  51% of the executives t h i n k  that their employees 

have very l i t t l e  effort obta in ing  NASA documents w i t h i n  their  company; 73% 
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of the researchers report very l i t t l e  effort. Forty-five percent of the 

executives believe that their employees must expend a moderate amount of 

effor t  t o  obtain documents, b u t  only 23% of the researchers report t h a t  they 

need t o  spend a moderate amount of effort. Only 4% i n  either group indicated 

t h a t  a great deal o f  effort was required to  obta in  the documents. The mean 

of the effort  r a t ings  for executives was 2.76 and for  the researchers 2.22. 

Table 16. E f f o r t  t o  Obtain NASA Documents Wi th in  Companies* 

Amount o f  E f f o r t  Executives Researchers 

Very 1 i tt l e  e f f o r t  ( I -2)** 

Moderate e f f o r t  (3-5) 
Very much e f f o r t  (6-7) 

Average amount of e f f o r t * * *  

51% 
45 
4 

2.76 

73% 
23 

4 
2.22 

*Data fromExecutive Questionnaire, item #18 and Researcher/Designer Ques- 
t i onna i re ,  i tem #13. Executives were asked t o  estimate the e f f o r t  required 
f o r  t h e i r  employees; researchers reported t h e i r  own views. 

**A seven i n t e r v a l  scale ranging from "1" f o r  "very l i t t l e  e f fo r t "  t o  "7" 
for "very much e f f o r t "  was used t o  ob ta in  the data. Responses are 
reported here which combined the categories as shown by the numbers i n  
parentheses. 

***The data i n  t h i s  row repor t  the average (a r i t hmet i c  mean) f o r  each o f  the 
two groups. 

0 

i 

The percentages and the averages indicate t h a t  employees need t o  spend 

relatively l i t t l e  effort  t o  o b t a i n  NASA documents th rough  their companies. 

Furthermore, the executives appear t o  t h i n k  that their employees expended some- 

wha t  more effort  than  the employees report actually spending. While the 

difference i s  no t  large, this f i n d i n g  does suggest tha t  companies' in for -  

mation services may be working more effectively than executives realize. 

These data also suggest t h a t  the companies themselves are no t  a major source 
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of problem for the distribution of NASA documents, a t  least from the perspec- 

tive i n  industry personnel. 

Most of the executives interviewed i n  person gave their libraries h i g h  

grades for  their abil i ty t o  obta in  information needed, reporting t h a t  from 

75% t o  90% of the time their librarians either.have the information available 

w i t h i n  the company or are able t o  obtain i t  i n  a reasonable amount of time 

from outside sources. 

Time1 iness of NASA Technical Information 

Highly competitive fields such as the a i r c r a f t  industry rely heavily on 
I the r a p i d  acquisition and u t i l i z a t i o n  of  new technologies. P u t t i n g  aside 

the question of whether NASA i s  producing the needed new information,  the 

question remains as t o  whether the new information which i s  currently a v a i l -  

able w i t h i n  NASA i s  being disseminated i n  time t o  be of use t o  the industry. 

Thus, the focus of this section i s  on the timely dissemination of information 

and not  on the creation of information. 

0, 

Researchers were asked t o  indicate how timely the information was t h a t  

they receive from NASA; executives were asked the same question w i t h  respect 

t o  the information received by their employees. 

i n  Table 17 and show a reasbnably consistent pattern. Twenty-six percent 

of the executives and 30% of the researchers indicate t h a t  they receive the 

information d u r i n g  the beginning or p lann ing  stages of their  projects; 65% 

of the executives and 58% of the researchers indicate t h a t  they receive i t  

The responses are provided 

while they are working on or are i n  the middle of the project. 

the executives and 11% of  the researchers indicate that they receive 

Only 8% of 
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i n fo rmat ion  too l a t e  i n  the p r o j e c t  t o  be o f  use i n  t h e i r  work. 
a 

Table 17. Timeliness o f  NASA Technical Informat ion* 

Responses Executives Researchers 

Receive in fo rmat ion  i n  beginning or planning 

Receive in format ion dur ing the middle of the 

Receive in format ion a f t e r  i t  i s  too l a t e  t o  

stages . 
pro  j ec t . 
use. 

26% 30% 

65 

8 

58 

11 

*This t a b l e  repor ts  the responses provided by 144 executives t o  Executive 
Quest ionnaire,  i tem #17, and by 289 researchers t o  Researcher/Designer 
Quest ionnaire,  i tem #14. 

These f i nd ings  suggest t h a t  NASA i s  doing a reasonably good j o b  i n  

g e t t i n g  the  informat ion i t  produces t o  the a i r c r a f t  companies before i t  i s  

too l a t e  t o  be o f  use i n  the companies' p ro jec ts .  They a l s o  suggest t h a t  the 

expenditure o f  some e f f o r t  may be j u s t i f i e d  i n  order t o  g e t  more o f  the 

in fo rmat ion  t o  the companies dur ing the planning/beginning stages of the 

pro jec t ,  ra the r  than dur ing the working phase. 
i 

L ib ra r ians  were asked how long i t  takes t o  receive a NASA document a f t e r  

Table 18 ind ica tes  t h a t  i t  takes an average 

No 

i t  has been released o r  ordered. 

o f  19 days t o  rece ive  a NASA document, w i t h  a range f r o m  n ine  t o  30 days. 

data are a v a i l a b l e  on the length  o f  time i t  takes t o  rece ive  documents t h a t  

a re  ordered d i r e c t l y  from NASA ( i . e . ,  no t  on au tanat ic  d i s t r i b u t i o n ) .  

I 
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Table 18. Length of Time to Receive NASA Documents on Automatic Distri- 
but i on* 

- 

Number o f  Days t o  Receive % of Librarians Responding 

9 
10 
14 
15 
16 
17 
18 
20 

5% 
9 
18 
5 
2 

2 

2 

7 
21 21 

25 

27 

28 

30 
No Response 7 - 0 .  100% 

*This table reports the responses provided by 44 librarians to Librarian 
Questionnaire, item #25: 

Value of STAR Categories and Subcategories 

In order t o  provide NASA w i t h  information pertaining t o  the relative 

value of the various STAR categories and subcategories, participants i n  the 

study were asked t o  rank order the  ten categories i n  STAR and the nine sub- 

categories i n  the aeronautics category i n  terms of their  usefulness and  value. 

Executives were asked t o  perform the evaluations on the basis of the benefits 

for their own company; researchers were asked t o  rank the categories i n  terms 

Of the benefits for performing their  own work. 
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Data for the value of the STAR categories a s  ranked by both executives 

and researchers are shown i n  Table 19. The rankings are remarkably similar. 

Aeronautics, engineering, and mathematics and computer science were the top 

three ranked categories for executives ; researchers a1 so chose engi neeri ng , 
I aeronautics, and mathematics and computer science as the three most valuable 

categories, though they chose the f i rs t  two i n  the reverse order from that o f  

the executives. The only real difference i n  the ranking was on the category 

of chemistry: 

researchers ranked i t  seventh w i t h  a mean of 5.8. The bottom three ranked 

categories for both groups were geophysics, l i f e  science, and social science. 

executives ranked i t  fourth w i t h  a mean of 4.4,  while 

Table 19. Comparison o f  Order o f  Value o f  STAR Categories* 

Executives Resea r che r s a. 
Rank** Category Mean Rating Rank Category Mean Rat ing 

4 
5 
6 

7 
8 

9 

10 

Aeronaut i cs 

Engineering 

Mathematics and 
Computer Science 

Chemi s t r y  

Astronaut ics 

Physics 

Space Science 

Geophys i cs 

L i f e  Science 

Social  Science 

I 

2.7 

3 .0  

4.0 

4.4 
4.7 
5.1 
5.5 
7.5 
7.51 
9 . 0  

4 
5 
6 

7 
8 

9 
10 

Engineering 

Aeronautics 

Ma t h e m  t i cs and 
Computer Science 

Astronaut ics 

Phys i cs 

Space Science 

Chemistry 

Geophysics 

L i f e  Science 

Soc i a  1 Science 

2 . 6  

3 . 3  

4.4 

4.9 
5.0 

5.4 
5.8 
7.6 
8.2 

9.2 

*From Executive Questionnaire, i tern #26, and Researcher/Designer Question- 
na i re ,  i tem #17. 

**"1" represents m s t  valuable and "10" l e a s t  valuable. 
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Data f o r  the comparative value of the Aeronautical subcategories  a r e  

shown i n  Table 20. 

dynamics and a i r c r a f t  design a r e  the f i r s t  and second most -important ca t e -  

gor ies .  Both groups ranked a i r c r a f t  s t a b i l i t y ,  general  aeronaut ics ,  a i r c r a f t  

propulsion and a i r c r a f t  research as t h i r d  through s ix th  i n  importance, though 

they d i d  so i n  different order .  The l a r g e s t  d i f f e rence  i n  ranking was f o r  

a i r c r a f t  s t ab i l i t y ;  execut ives  ranked this subcategory t h i r d  i n  importance 

w i t h  a mean of 4.2, while researchers  ranked a i r c r a f t  s t a b i l i t y  a s  f i f t h  i n  

importance w i t h  a mean of 5.0. T h e  three l e a s t  important ca t egor i e s  were 

a i r c r a f t  instrumentat ion,  t r anspor t a t ion ,  and comnunication. 

Both execut ives  and researchers  ind ica ted  t h a t  aero- 

Table 20. Comparison of  Order o f  Value of  Aeronaut ics '  Subcategories* 
~~ ~~ 

Executives Researchers 

Rank** Category Mean Rat ing Rank Category Mean Rat ing 

1 Aerodynam i cs 2.9 1 Aerodynamics 3.4 
2 A i r c r a f t  Design . 4.1 2 A i r c r a f t  Design 3.7 
3 A i r c r a f t  S t a b i l i t y  

4 Aeronautics General 

5 A i r c r a f t  Propuls ion 

6 A i r c r a f t  Research 

7 A i r c r a f t  Instrumen- 
t a t i o n  

8 A i r c r a f t  Comnuni- 
ca t  ion 

9 A i r c r a f t  Transpor- 
t a t  ion 

4.2 3 Aeronaut i cs Genera 1 4.1 

4.4 4 A i r c r a f t  Propuls ion 4.8 
5.0 5 A i r c r a f t  Stabi  1 i t y  5.0 
5.5 6 A i r c r a f t  Research 5.2 

5.6 

6.0 

6.8 

7.1 

7 A i r c r a f t  instrumen- 

8 A i r c r a f t  Transpor- 

t a t i o n  

t a t i o n  

7.2 9 A i r c r a f t  Communi- 
c a t i o n  

6.1 

*From Execut ive Quest ionnaire,  i tem #27, and Researcher/Designer Question- 
naire,  i tem #18. 

**"l" represents most va luable and "9" l eas t  valuable.  
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Evaluation of Specific NASA Aeronautical Pub1 ications 

This section reports the results o f  the assessments made by industry 

personnel of  specific NASA aeronautical ar t ic les  issued during the f i r s t  10 

months of 1978 t h a t  they had read. 

dents were asked t o  indicate where they learned about  the ar t ic le ,  how much 

they had read, whether they had referenced the a r t ic le  i n  a publication, and 

their  assessment of the a r t ic le  on nine dimensions. 

emphasize t h a t  unlike previous studies ( a s  well as the other sections of this 

study) respondents were evaluating specific NASA pub1 ications they had read. 

In Chapter Two i t  was indicated t h a t  there were 340 art icles listed i n  

For each ar t ic le  they evaluated, respon- 

I t  i s  important t o  

STAR for  the time period o f  the research; each respondent was asked t o  review 

only one-fourth of the sample, o r  85 articles. 

read or  seen 257 o f  the 340 ar t ic les  or 76%. 

ar t ic les  (or 68%) o f  the population o f  340 articles.  Table 21 indicates how 

many times each of the art icles was evaluated. 

the ar t ic les  were evaluated once. Twenty percent o f  the art icles were evalu- 

Researchers indicated having 

They evaluated 232 o f  the 257 0 

Slightly less t h a n  half of 

ated by two respondents; 15% o f  the articles were evaluated by three respon- 

dents. The most number of times any one a r t ic le  was evaluated was seven, b u t  
/ 

t h a t  occurred only 1% of  the time. The number of times each ar t ic le  was 

eva 

the 

t a b  

uated can be converted i n t o  the total number of evaluations made across 

entire set  o f  documents, which i s  reported i n  the final column of the 

e. As can be seen, a total o f  500 a r t ic le  evaluations were received. 

Table 22 reports the number o f  times t h a t  documents w i t h i n  each of the 

subcategories o f  "aeronautics" were evaluated. The largest number of eval ua- 

t ions were received for documents i n  the aerodynamics and propulsion 

0 
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categories. These figures give a good indication o f  the relative importance 

of each of the subcategories t o  the sample of respondents. 

Table 21. Number o f  Evaluat ions of Speci f ic  NASA Aeronaut ical  A r t i c l e s *  

Number o f  Eva 1 uat  i ons Tota 1 
per  A r t i c l e  Frequency Percentage Evaluations 

One 

TWO 

Three 

Four 

F i ve  

Six 

Seven 

Tota 1 

1 1 1  48% 
47 20 

35 15 
18 4 
10 

9 
4 
4 

2 1 - 
232 

1 1 1  

94 
105 

72 

50 

54 
14 

500 
- 

*Data from Researcher/Desigher Questionnaire. 

Table 22. Number o f  Evaluat ions o f  NASA Technical A r t i c l e s  by "Aeronautics" 
Subca tegor ies* 

S u bca tego r y Number Percentage 

Aerodynam i cs 

Propuls ion 

Des i gn 

Stabi  1 i t y  

General Aeronautics 

Commun i ca t  i on and Nav i gat  i on 

Transportat  ion and Safety 

Research and Support 

Instrumentat ion 

Tota 1 

203 

119 

57 
47 
33 
13 
12 

9 
7 

500 
- 

41% 
24 

11  

9 
7 
3 
2 

2 

1 

*Data from Resea rcher/Des i gner Quest ionna i r e  
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Respondents were asked t o  indicate how they f i r s t  became aware of  each 

of the documents they evaluated. 

Table 23 and show t h a t  the researchers became aware o f  NASA documents most 

frequently through comnunication w i t h i n  their  own organization (30%). 

second most frequent way o f  learn about NASA documents was through STAR (21%).  

The t h i r d  most important form f o r  learn ng about documents was through face- 

to-face comnunication w i t h  NASA personn 1 (11%). O f  a l l  remaining sources,’ 

Data are presented i n  ranked order i n  

The 

each was used less t h a n  10% of the time. 

Table 23. Rank Order o f  Sources for Learning About Spec i f i c  NASA Aeronautical 
A r t  i c  1 es* 

Rank Source Percentage 

1 Communication w i t h  colleagues i n  own organizat ion 

2 Abstract  i n  STAR 

3 
4 

5 
6 

7 
8 

9 
10 

11 

Face-to-face comnunication wi th NASA personnel 

Abstract  i n  SCAN 

Corporate l i b r a r y  pub l i ca t ion  

Tec hn i ca 1 j ou rna 1 

Telephone communication w i t h  NASA personnel 

Communicat?on w i t h  colleagues i n  other  Organizations 

Abstract  i n  IAA 

Wri t ten  cmmunicat ion w i t h  NASA personnel 

Miscel laneous 

3 0% 
21 

1 1  

8 
7 
3 
3 
3 
1 

1 

12’ 

*Data from Researcher/Designer Questionnaire, Abstract  Evaluation, i t e m  #1. 

In order t o  determine the amount of  the a r t i c l e  actually read t h a t  each 

assessment was based upon, as  well as to  provide information on the extent 

t o  which ar t ic les  are read, respondents were asked t o  indicate what percentage 

of each ar t ic le  they had read. Data are presented i n  Tab’ie 24. Almost half a 56 



0 * of a l l  respondents (47%) reported having read a l l  of the document they 

evaluated and 80% reported reading half or  more of the document. 

evaluated documents of which they had read less than half. 

NASA documents may have been read this closely, i t  appears t h a t  the documents 

evaluated for this study had been extensively examined by the researchers. 

Only 20% 

A l t h o u g h  not a l l  

Table 24. Amount of NASA Aeronautical A r t i c l e s  Read" 
~~ ~ 

three less than one 
one- tenth quarter h a l f  qua r te rs  a1 1 

Amount read 10% 10% 22% 10% 47% 
I "Data from Researcher/Designer Questionnaire,  Abstract Evaluat ion,  item # l l .  

i 

Researchers also indicated the frequency w i t h  which they referenced the 

specific NASA technical a r t ic les  they were evaluating i n  an in-house p u b l i -  

cation o r  i n  a technical publication. The  data i n  Table 25 indicate that 

three-fourths of the respondents had n o t  referenced the NASA technical 

art icles i n  an in-house publication, 13% referenced i t  once, 9% twice, and 

1 

the remaining 4% referenced i t  three or more times. 

technical publications, 91% indicated not having cited the ar t ic les ,  4% 

referenced them once, and another 4% referenced them twice. 

W i t h  regard t o  other 

Table 26 contains a sumnary of t h e  data reported by the respondents i n  

evaluating specific NASA documents. 

"1" for "very unimportant" to "7" for  "very important" to  evaluate each 

article on nine dimensions. Data i n  the table have been grouped i n t o  four 

categories by the scale numbers shown i n  parentheses below each evaluation 

category. 

Respondents used a scale ranging from 

Clearly the respondents saw the most important aspect of the 
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- 
a r t i c l e s  they eva lua ted  a s  maintaining t h e i r  p rofess iona l  awareness; 71% 

s a i d  t h a t  the a r t i c l e s  were important or very i n p o r t a n t  f o r  this funct ion.  

Equally a s  c l e a r l y ,  the respondents indicated t h a t  the a r t i c l e s  were unimpor- 

t a n t  f o r  saving their company money and fo r  saving person hours on the work 

p r o j e c t ;  24% s a i d  they were important for saving money, 31% s a i d  they were 

important f o r  saving time. 

Table 25. Extent of References o f  NASA Aeronautical A r t i c l e s  i n  In-House 
and Other Industry Technical Publ icat ions* 

~ ~ ~~ 

not three o r  
r e f  e ren ced once twice more times 

Referenced i n  an in-house 
publ ica t ion  74% 13% 9% 4% 

91% 4% 4% 2% Referenced i n  a technical  
publ ica t ion  0 

*Data from Researcher/Designer Questionnaire,  Abstract Evaluation, items #9 
and 10. 

The remaining six eva lua t ion  dimenions a r e  somewhat more complex t o  

i n t e r p r e t .  Respondents i nd ica t ed  that  two of  the dimensions were somewhat 

more important than unimportant: providing new ideas  (46% t o  34%) and v a l i -  

da t ing  their own research  (43% to 38%). On the o t h e r  four dimensions, 

respondents i nd ica t ed  t h a t  the a r t i c l e s  were somewhat less important than 

unimportant: 

q u a l i t y  of work (39% t o  41%),  helping t o  apply their own ideas  (38% t o  41%), 

and suggest ing a1  ternative methods (37% to  43%). 

I 

preventing dup l i ca t ion  of work (40% t o  44%) , improving the 

Taken toge the r ,  these da ta  indicate  t h a t  i ndus t ry  personnel cons ider  

NASA t echnica l  publ i c a t i o n s  more important f o r  maintaining profess iona l  
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awareness, as a source for new ideas, and as a way t o  validate their own 

research. Important, though somewhat less so, are helping apply their own 

ideas, preventing duplication of work, suggesting a1 ternative methods, and 

improving the qual i ty  of work. Least important are saving time and money i n  

the work project. 

Industry Comnunication w i t h  NASA Personnel 

Frequency 

Reading technical publ ica t ions  and ar t ic les  i s  not  the only way i n  w h i c h  

industry personnel 1 earn a bout research f i ndi ngs and projects being generated 

by NASA. Various forms of direct, personal comnunication w i t h  NASA personnel 

are an important, and i n  sane cases the primary, source of new information. 

Yet l i t t l e  i s  known about  the frequency and importance of these communication 

and information links, especially from the viewpoint of industry personnel. 

Consequently, executives and researchers were asked t o  estimate the frequency 

w i t h  w h i c h  they comnunicate w i t h  NASA personnel (see Executive Questionnaire, 

items #8a - loa, aqd Researcher/Designer Questionnaire, items #9a - l l a )  and 

t o  indicate the importance of the various forms of contact. The da ta  on 

frequency of  contact are reported i n  this section; the data on the importance 

o f  the contacts are discussed i n  the following section. 

Three types of contacts were examined: (1 ) direct face-to-face comnuni- 

cation, (2 )  telephone conversations, and (3) written correspondence. The 

results are presented in Table 27, where the data  are reported separately 

for  the two groups, and as averages (rounded t o  the nearest whole number) 

per year. Both groups were free t o  estimate their frequency of contact either 

by month o r  by year. 
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Table 27. Frequency of Executive and Researcher Communication w i t h  NASA 
Personnel 

Type o f  Commun i ca t i o n  Executives Researchers 

D i rec t ,  face-to-face comunica t ion  16/yr* 8/yr  

Telephone conversat ions 22/yr 1 9 / Y  

W r i  t t e n  correspondence 

Tota 1 s 

1 O/vr 

48/yr 
~~ 

*Numbers represent the average ( a r i  thrnetic mean) responses rounded t o  the 
nearest whole number provided by executives (see Executive Quest ionnaire 
#8a - loa) and by researchers (see Researcher/Designer Quest ionnaire #9a - 
1 l a ) .  

For face-to-face comunication, the executives reported an average of 

sixteen contacts per year, while the researchers reported only h a l f  as many 

contacts per year (8 contacts). 

same level of frequency of  telephone conversations w i t h  NASA personnel; 22 

per year for the executives and 19 per year fo r  the researchers. 

reported corresponding w i t h  NASA personnel sl ightly under once per month  

(10 times per year), while researchers reported corresponding a t  abou t  ha1 f 

t h a t  ra te ,  seven times per year. 

Executives and researchers had about the 

a Executives 

As the f i n a l  l ine  o f  Table 27 indicates, when a l l  three forms of communi- 

c a t i o n  are combined, the average number of total contacts per year is  48 for  

executives and 34 for researchers. In other terms, this averages o u t  t o  

around one contact per week by executives and one every ten days o r  so for 

researchers. 

Importance 

To indicate how they viewed the importance of their  communication w i t h  

NASA personnel for a l l  three types o f  communication, respondents were provided 
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a seven p o i n t  scale which ranged from "1" representing ''very unimportant" t o  

"7" representing "very important." The data are presented i n  Table 28, where 

the numbers on the seven point  scale have been combined i n t o  four categories: 

very unimportant, items 1 and 2; unimportant, item 3; important, item 5; and 

very important, items 6 and 7. Data are reported as percentages of the t o t a l  

number of executives and researchers responding t o  each question; there are 

less than 1% unusable data fo r  each question. 

Executives report t h a t  direct, face-to-face communication i s  very 

important (42%) and twice as important as written correspondence (21%) w i t h  

NASA personnel. The same result also holds, t h o u g h  not  quite so strongly, 

for the researchers; 38% said face-to-face comnunication was very important 

while only 22% said t h a t  written comnunication was very important. A t h i r d  

o f  the executives (35%) indicated t h a t  the telephone was a very important 

means of communication w i t h  NASA personnel, while 40% o f  the researchers 

indicated that i t  was very important. Executives consider face-to-face 

comnunication more important than telephone communication (42% t o  35%), b u t  

researchers see i t  as about  the same i n  importance (38% for  face-to-face 

0 . 

versus 40% for the Itelephone) . 
When Tables 27 and 28 are examined together, several findings emerge. 

Executives comnunicate twice as frequently by telephone. as  by face-to-face 

communication, b u t  they consider face-to-face comnunication t o  be more 

important. Executives write less frequently t o  NASA personnel t h a n  comnuni- 

cate orally, and they consider w r i t i n g  much less important.  

face-to-face comnunication w i t h  NASA personnel only about half as frequently 

as executives, b u t  they rate i t  almost a s  h i g h  i n  importance. They speak on 

the phone a l i t t l e  less frequently t h a n  do the executives, b u t  they rate i t  

Researchers have 



Table 28. Evaluat ion o f  Importance o f  Comnunication w i t h  NASA Personnel* - 
Type o f  Canmun i ca t ion 

~~ ~ ~ 

Execu t i ves Researchers 

D i rec t ,  face-to-face 

Very unimportant (1,2)** 

Unimportant (3) 

Important (5)**** 
Very important (6.7) 

Te 1 eohone 

Very unimportant 

Unimportant 

Important 

Very important 

W r  i t t e n  correspondence 

Very unimportant 

Unimportant 

Important 

Very important 

25%na* 30% 

6 5 

42 38 

16 16 

26% 
6 

16 

35 

37% 
11  

21 

21 

28% 

5 
16 
40 

38% 
8 

14 
22 

*This tab le  repor ts  the responses provided by 144 execut ives t o  Executive 
Questionnaire, items,#8b - 10b and by 289 researchers i n  Researcher/ 
Designer Quest ionnaire,  items #9b - l l b .  

**A seven p o i n t  scale ranging from "1" f o r  "very unimportant' '  t o  "7" f o r  
"very important" has been d iv ided i n t o  four  categor ies as ind icated by 
the numbers i n  parentheses. 

answering the question. I n  almost a l l  cases there was less than 1% 
o f  "no response," wrong codes, or m i  ss i ng data. 

****To s i m p l i f y  the above table,  the percentages are  not  reported f o r  the 
middle category, n e i t h e r  important nor unimportant (4 ) .  These percen- 
tages are: D i rec t ,  face-to-face, 11% f o r  execut ives and researchers; 
Telephone, 18% f o r  executives and 11% f o r  researchers; and Wr i t ten  
Correspondence, 10% f o r  executives and 18% fo r  researchers. 

* * * A l l  percentages t o t a l  t o  100% which cons t i t u tes  the number o f  people 
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higher i n  importance than do the executives and higher i n  importance t h a n  

they rate face-to-face comnunication. Researchers do not write frequently t o  

NASA personnel, even less than do the executives, and they do not consider 

i t  a very important form of comnunication. One plausible explanation for 

this f i n d i n g  offered by a number of executives i n  the personal interviews 

i s  the necessity f o r  quickly o b t a i n i n g  information when a company i s  working 

on a project; typically, written requests take the greatest amount of time 

and are, consequently, often the least desirable. 

The executives made a number of other observations during the personal 

interviews which  are relevant t o  the communication between NASA and the 

aircraf t  companies. Most executives indicated t h a t  they t h o u g h t  the direct 

contact between the two was highly important. Though they recognized the 

financial constraints on bo th  NASA and their own firms, most t h o u g h t  t h a t  an  

increase i n  direct, personal contact would be desirable and beneficial. 

Several executives f e l t  t h a t  NASA and the companies ought  t o  v i s i t  each other 

on an equal frequency rather- t h a n  the industryvisiting NASA most of the time 

as i s  currently the case. 

When asked about the objectives tha t  such visits  ough t  t o  accomplish, 

executives said such t h i n g s  as "keep the companies abreast of  current NASA 

projects and the state of the art," "teach new techniques and help industry 

personnel develop technical understanding i n  specific subject areas ,I' "discuss 

objectives , schedules, resources and problems pertaining t o  future contract 

areas, 'I and "di scuss problems of contracts i n  progress. 'I 

One executive indicated t h a t  NACA had a "comnittee" w i t h  people from 

NACA, universities, and industry which met a couple of times per year. 

produced a newsletter which  was informal b u t  focused on the relative 

I t  
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importance of various research endeavors. 

tank, i t  greatly benefited the industry by evaluating different ideas and 

comunicating t h a t  t o  the aeronautical industry. While he recognized t h a t  

other comnittees exist today, he f e l t  t h a t  this particular "priori t i z i n g "  

function has disappeared i n  recent years and should be reinstituted. 

Though i t  had the image of a t h i n k  

Executive Comparison of NASA and NACA 

Executives, particularly those who have been a part of the a i r c ra f t  

industry for more t h a n  25 years, sometimes have occasion t o  compare the 

functioning and performance of NASA w i t h  i t s  predecessor, the National 

Advisory Committee on Aeronautics (NACA). 

viewed relative t o  NACA, industry executives were asked t o  respond t o  five 

questions w h i c h  compared the two organizations (see Executive Questionnaire, 

items #21 - 25). The same issue was also discussed i n  the executive personal 

interviews. 

naires and the interviews. 

In  order t o  determine how NASA i s  

0 
In this section we report the findings from both  the question- 

O f  the 144 executives i n  the study, 90 (63%) indicated t h a t  they had 

direct, personal experience w i t h  NACA. 

executives t o  the five questions are  reported i n  Table 29. The f i r s t  question 

asked whether the executives though t  i t  i s  easier for their  employees t o  

apply the information found i n  the present NASA publications t h a n  i t  was i n  

the ear l ier  NACA pub1 ications. Twenty-seven percent strongly agreed and 

another 21% mildly agreed t h a t  present NASA publications are easier t o  apply 

than the ear l ier  NACA ones. Only 20% either strongly or mildly disagreed 

w i t h  t h i s  item. These data indicated t h a t  the executives generally feel that 

The da ta  f o r  the responses by the 90 
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their  employees f i n d  i t  easier to  app ly  information found i n  NASA publications 

than that  which was contained in NACA publications. 

Table 29. Executive Comparison of NASA and NACA* 

Evaluation** 

Statement 

Strongly M i l d l y  M i l d l y  St rongly  
Ag r ee Agree Disagree Disagree 
( 1  -2) (3) (5) (6-7) ' 

27% 2 1% 10% 10% Easier t o  apply in format ion found 

19 25 8 1 1  Easier t o  v a l i d a t e  f i nd ings  w i t h  

21 13 19 1 1  Be t te r  j o b  o f  p rov id ing  a l t e r n a t i v e  

15 12 1 1  10 Bet te r  j o b  o f  he lp ing  t o  cu t  costs  

In format ion from NASA i s  super ior  26 13 19 13 

i n  NASA documents 

NASA documents*** 

methods w i t h  NASA documents 

w i t h  NASA documents*** 

*From Executive Quest ionnaire,  items #21 - 25. O f  the 144 execut ives i n  
a 

the study, 90 repor ted personal experience w i t h  NACA. Th is  t a b l e . i s  based 
on these 90 responses. 

agree nor disagree a re  no t  included. These percentages f o r  each i tem are:  
1. (Easier t o  apply) ,  32%, 2. 37%, 3. 36%, 4. 52%, 5. 29%. 

***To con t ro l  f o r  response order  bias,  the wording o f  these two items i n  the 
quest ionnai re i s  opposi te o f  t h a t  presented here (see i terns 22 and 24). 
For consistency o f  Presentat ion w i th  the  o ther  three items (#21, 23, and 
25), the wording and data have been reversed i n  t h i s  tab le.  The tab le  may 
be read c o r r e c t l y  as presented without any loss o f  in format ion o r  a l t e r a -  
t i o n  and in te rp re ta t i on .  

**To simp1 i f y  the presentat  ion i n  the above tab le,  the percentages f o r  the 

The second question asked whether i t  was easier to validate f i n d i n g s  w i t h  

NASA documents than w i t h  NACA documents. 

order bias, the wording o f  questions 2 and 4 were opposite of the wording 

presented here. 

reversed i n  this discussion for consistency of  presentation; this  modification 

( I n  order t o  control for  response 

The wording o f  the questions - and the data - have been 



has no effect  on the f i n d i n g s . )  

mildly agreed (44% agreed to some extent) that i t  i s  easier to validate 

Nineteen percent s t rongly  agreed and 25% 

f i n d i n g s  w i t h  NASA documents; only 19% strongly or mildly disagreed. 

Executives were asked whether they thought NASA documents d i d  a better 

The responses to  job of providing alternative methods than NACA documents. 

this  question were more evenly d iv ided  than were those to  the previous two 

questions: 34% agreed w i t h  this statement and 30% disagreed. 

When asked whether NASA documents d i d  a better job of helping to cut 

costs, a total  of 27% of the executives agreed and 21% disagreed. 

when asked whether they thought NASA information was superior to t h a t  pro- 

vided by NACA, a large number of executives (39%) agreed (26% strongly and 

13% mildly) that  NASA information was superior. A surprisingly large 31%, 

Finally, 

however, also disagreed: 19% mildly and 13% strongly. 

In sumnary, the data reported i n  Table 29 seem t o  indicate the following: 

1 .  Executives feel most strongly that the information provided 
by NASA is  easier t o  apply. 

2 .  Executives hold rather strong b u t  divided feelings about 
whether information from NASA i s  better t h a n  t h a t  provided 
by NACA. 
slightly less than a t h i r d  t h i n k  t h a t  NACA was superior. 

Executives have divided opinions about whether NASA does 
a better job of h e l p i n g  t o  c u t  costs. A l i t t l e  more than a 
quarter indicated that they thought NASA was better; a l i t t l e  
less than a quarter thought NACA was better. 

Executives, i n  a r a t i o  of more than two-to-one (44% t o  19%>, 
f e l t  that i t  i s  easier to  validate f i n d i n g s  w i t h  NASA documents. 

Slightly more than  a t h i r d  t h i n k  NASA is  superior, 

3. 

4. 

5. Executives were rather strongly d i v i d e d  on whether NASA docu- 
ments do a better job of providing alternative methods. Just  
over a t h i r d  s a id  NASA was better; just under a t h i r d  said 
NACA was better. 
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While the results i n  Table 29 generally indicate t h a t  executives view 

NASA more favorably t h a n  they do NACA, the data also show a f a i r l y  large 

percentage who view NACA as superior in some aspects. The personal interviews 

w i t h  the executives pmvide some additional insight and some explanations for 

these f i ndi ngs. 

A number of executives were q u i t e  expl ic i t  i n  the ways they t h o u g h t  NACA 

publications were superior t o  those produced by NASA from the standpoint of 

the a i rcraf t  industry. The NACA publications, they say, were more basic 

research, provided more def ini t ive statements, and provided more comprehen- 

sive da ta .  

problem, the studi-es and reports were more comprehensive and exhaustive, and 

as such have become known as classics i n  the field;  the data  were almost always 

provided i n  the reports. 

t h a t  industry personnel could learn new methods and ways of conducting 

research, rather than just  the results o f  those new methods. 

tive, who was also a chief engineer, noted, NACA used a l o t  of what might be 

called a "cookbook approach," providing the data  so t h a t  the engineers could 

replicate the findings for  themselves. 

current NASA reports. 

Rather t h a n  small studies covering a specific specialized area or 

Even extensive tutorials were sometimes pub1 ished so a 
As one execu- 

T h a t  situation rarely exists i n  

A scenario was sketched by a number of executives which may help t o  

p u t  some of these responses into perspective. 

venture i n t o  the space program, NACA was the undisputed leader i n  the aero- 

nautical industry. I t  d i d  much of the basic research on engines, a i r fo i l s ,  

helicopters, and on many of  the basic aeronautical concepts, and provided 

this information t o  the aircraft  industry which a t  t h a t  time was too small t o  

Prior t o  this country's 



do very much of i t s  own basic research. The companies themselves then d i d  

much of the  appl ied research. 

NACA's  e f f o r t s  were narrowly focused on aeronaut ical  problems, and t h i s  

narrowness of purpose l e d  t o  h igh qua l i t y ,  in-depth research on basic topics.  

When NASA was formed as a replacement f o r  NACA and pursued t h i s  country 's  

ob jec t ives  o f  space explorat ion,  i t  was necessary f o r  NASA t o  undertake a 

much broader area o f  research w i t h  a much more pragmatic and appl ied or ien-  

t a t i o n .  During t h i s  per iod  o f  major space or ien ta t ion ,  NASA l a r g e l y  neglected 

research i n  the area of aeronautics; as  a r e s u l t ,  the l a r g e r  a i r c r a f t  companies 

developed t h e i r  own research programs and began t o  f i l l  the gap which NASA 

had l e f t .  With the  recent  r e o r i e n t a t i o n  o f  NASA t o  develop a b e t t e r  balanced 

program i n  aeronaut ics and astronaut ics,  NASA has begun t o  rees tab l i sh  the 

e x c e l l e n t  program of aeronaut ical  research t h a t  ex is ted  dur ing the days o f  

NACA . 
The fo l lowing are  some o f  the  comnents by executives about what they see 

NASA's  r o l e  should be today: 

"NASA should be doing bas ic  research and developing advanced 
technology. However, NASAl ikesto do, f o r  p o l i t i c a l  and image reasons, 
what i n d u s t r y  should be doing and, t o  a l a r g e  extent,  does i t  best." 

"NASA should be conducting fundamental research p o i n t i n g  t o  new 
concepts, concentrat ing l e s s  on hardware and more on new concepts." 

"NASA should be t h e  leader  i n  developing technology, a common base 
f o r  a l l  companies i n  the  aerospace indust ry ,  recogniz ing what research 
and development i s  needed and contract ing f o r  it, and then making 
informat ion r e s u l t s  a v a i l a b l e  i n  t h e  comnon l i t e r a t u r e .  

" I n  t h e  data i t  provided, NACA was more precise,  meticulous, and 
thorough i n  f o l l o w i n g  through the ca lcu la t ions .  
across more sloppy, more "black box," which i s  a f a c t  t h a t  leads 
t o  reduc t ion  i n  i t s  c r e d i b i l i t y ,  Even computer programs o f t e n  have 
unknown errors ,  thus aggravating t h e  problem. I' 

NASA today comes 
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"Unlike NACA, NASA does not translate information for designers i n t o  
their  terms and w i t h  the k i n d s  of conclusions which are needed. NASA 
pub1 ications are not  written for company technologists . ' I  

Accuracy of Industry Executives ' Views of 
Their Employees' Relationship w i t h  NASA 

Industry executives often are i n  a position where they must speak for  

the industry, o r  a t  least their own company's role i n  i t .  While g r a n t i n g  

b o t h  the r i g h t  and the responsibility o f  executives t o  represent their own 

views., as well as present the official positions of their companies, i t  i s  

s t i l l  appropriate t o  raise the question of the degree to  which  executives 

( o r  anyone else) are accurate when they represent the views of  their employees. . 

To provide data on this important topic, executives were asked t o  predict 

how they t h o u g h t  the researchers, designers, engineers, and scientists i n  

their  company would respond t o  a s e t  o f  questions contained i n  the Researcher/ 

Designer Questionnaire. 

researchers' actual responses provides a measure of  accuracy w h i c h  i s  the 

focus o f  this section. The data for the o r ig ina l  responses given b o t h  by 

A comparison between these predictions and the 

researchers and executives have already been presented and discussed ear l ier  

i n  this report. 

correctly predict the views o f  their employees. 

In this section, we examine the a b i l i t y  of the executives t o  

Data are reported i n  Table 30. Column A provides data (already dis- 

cussed elsewhere) about  the executives' response t o  the questions, and i s  

provided for  comparative purposes only.  

predictions o f  the responses given by a typical  researcher. 

vides the actual responses provided by the researchers i n  this study (these 

Column B provides the executives' 

Column C pro- 

data have also been previously discussed i n  this report). The final column, 
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D, provides the accuracy da ta  and i s  determined by t a k i n g  the difference of 

Column B minus Column C .  The closer the numbers i n  Column D are t o  zero, the 

more the executives' predictions are like the actual responses of the 

researchers and consequently, the  higher i s  the executives' accuracy. The 

larger the absolute value of the number (either positive or negative), the 

poorer the accuracy. 

estimated the researchers' response; negative numbers indicate t h a t  the 

executives under-estimated. 

e 

Positive numbers indicate t h a t  the executives over- 

There are two very interesting results revealed i n  this table. First ,  

an examination of Column D indicates that the executives are quite accurate 

i n  their  predictions of the responses o f  their employees. The largest inaccur- 

acy was i n  predicting the effor t  necessary t o  obtain NASA documents: on a 

seven p o i n t  scale, executives over-estimated the d i f f i c u l t y  by half a scale 

point, +.5. 

employees' comunication w i t h  NASA was a +3 times per year over-estimate of 

t h e  frequency of their employees' face-to-face communication w i t h  NASA (execu- 

tives predicted 11 times per year for the researchers). They also see a 

real difference i n  the importance of the use of NASA documents t o  their  

employees, though they over-estimate this  difference a 1 i t t l e  b i t .  

o f  comnunicati ng with NASA via letter i s  another d i  fference between themsel ves 

and their employees that they correctly perceive. 

The Jargest inaccuracy i n  assessing the frequency o f  their  0 

Frequency 

In the personal interviews, executives indicated one major difference 

between their  own technical information needs and those of their  researchers. 

While this varies somewhat w i t h  theoretical interests and mathematical 

emphases, almost a i l  executives indicated t h a t  they look for broad ideas, 

overviews of research projects, sumnaries of major research f ind ings ,  and 
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basic issues. Their employees on the other hand are much more concerned w i t h  

the procedures for research, the details of the da ta ,  refinements i n  analytic 

techniques, and all  the other specific factors which are necessary t o  carry 

o u t  the research and/or design program. Irrespecti-ve of  their opinions about  

the way NASA was serving the information needs of their employees, most 

executives f e l t  quite strongly t h a t  NASA technical information d i d  not  provide 

them w i t h  the good abstracts, adequate sumnaries, good t h i n k  pieces, and provo- 

cative perspective papers t h a t  they needed and wanted. 

I n  general, the da ta  i n  Table 30 show the executives t o  be h i g h l y  

accurate i n  their perceptions of their employees' responses. 

several distinctions between themselves and their employees, distinctions 

which appear t o  exist i n  fact. 

the findings of  these data beyond t h e  s e t  of questions over which they were 

asked, nor t o  any general characteristic of executives, they do speak well 

f o r  the degree t o  which executives i n  the aeronautics industry appear t o  be 

i n  touch w i t h  those they manage. 

They also see 

While we would n o t  be w i l l i n g  t o  extrapolate 

Concl usions 

This section reported assessments of NASA publications from a variety of 

o b t a i n i n g  publications, using publications, communicating w i t h  perspectives: 

NASA, comparisons of NASA w i t h  NACA, and accuracy of  executives' views of 

their  employees' relationships w i t h  NASA. 

this section and their complexity, major conclusions have been stated through-  

o u t  the text. The following are some overall conclusions. 

Because of the number of  topics i n  



O b t a i n i n q  NASA Publications 

The company library i s  a very important link i n  the process of dissemin- 

a t i n g  NASA technical information. Less t h a n  intermediaries, most company 

1 i brarians appear t o  function effectively as faci 1 i tators. 

l ibraries are considered by executives and researchers as valuable resources 

which function efficiently. Where problems occur, they appear t o  be i n  the 

policies and procedures which occur between completion of a publication and 

its receipt a t  a company. 

which publications are chosen for indexing i n  STAR, made available on auto- 

Most company 

Some o f  these problems appear t o  include: ( 1 )  

matic distribution, and made available i n  hardbound copies, ( 2 )  the adequacy 

of instructions for ordering NASA publications through STIF,  ( 3 )  the effec- 

tiveness of invoicing and shipping documents, and ( 4 )  the amount of time 

required t o  produce and d i s t r i b u t e  NASA publications. 

Assessments of NASA Pub1 ications 

While a l l  NASA publications may not have the same level of readership, 

about  76% o f  the aeronautical documents i n  the study had been read and 80% of 

those had been read from half  t o  completely. There are indications t h a t  NASA 

aeronautical pub1 ications are somewhat lacking i n  meeting basic information 

needs of researchers, particularly i n  the areas of a i rcraf t  design, basic 

a i rcraf t  research, instrumentation, s tabi l i ty ,  and propulsion. The most 

important aspect o f  the art icles they evaluated were seen by researchers t o  

be maintaining professional awareness. 

publications are seen as helping t o  save money or saving time. Some areas 

where NASA publications perhaps should do a better job ,  from the viewpoint of 

company users, include providing new ideas, validating company research, 

Apparent unimportant aspects of NASA 
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. 

p revent ing dup l i ca t i on  of work, improving the q u a l i t y  o f  work, apply ing ideas, 

and suggesting a l t e r n a t i v e  methods. 

NASA inadequacies, as repor ted i n  a subsequent sect ion o f  t h i s  chapter. 

Indus t ry  Comnunication w i t h  NASA 

Several o f  these a lso  were i d e n t i f i e d  as 

Face-to-face and telephone comnunication between company and NASA 

personnel a re  considered t o  be very important by executives and researchers, 

the telephone o f ten  used fo r  quick informat ion o r  p re l im inary  informat ion- 

seeking and face-to-face communication used when a s i t u a t i o n  ind ica tes  the 

need f o r  greater  depth o f  in format ion.  Personal in te rv iews ind i ca ted  t h c t  

the outcomes of these comnunication i n te rac t i ons  genera l l y  are considered t o  

be most sa t i s fac to ry .  

Executive Comparisons o f  NASA and NACA 

Overa l l ,  executives be l ieve  it i s  somewhat eas ier  f o r  the r emp oyees 

t o  apply the informat ion from NASA than i t  was from NACA, a l though one o f  

the issues i d e n t i f i e d  by researchers (see sect ion on Major Issues) i s  the 

lack  of a p p l i c a b i l i t y  o f  NASA pub l i ca t ions .  This suggests t h a t  NASA p u b l i -  

ca t ions  are eas ier  t o  apply than were those o f  NACA b u t  s t i l l  n o t  up t o  the 

expectat ions o f  d i r e c t  users. Executives a lso  ind ica ted  they be l ieve  i t  i s  

eas ie r  t o  v a l i d a t e  f i nd ings  w.ith NASA pub l i ca t ions  than .wi th  those of NACA, 

bu t  again researchers, as repor ted i n  a subsequent sect ion,  r a i s e  t h i s  as 

somewhat o f  an inadequacy o f  NASA today. 

Areas which should be o f  some concern t o  NASA inc lude the f a c t  t h a t  

execut ives ho ld  s t rong bu t  d iv ided fee l ings about whether in fo rmat ion  from 

NASA i s  b e t t e r  than t h a t  provided by NACA, as i s  the case w i t h  whether NASA 

documents do a b e t t e r  j o b  of he lp ing t o  c u t  costs  and prov ide adequate 



a1 ternate methods. In personal interviews, industry leadership of NACA was 

often cited a s  an area where NASA does n o t  compare as favorably, as well as  

i n  the types of basic research conducted by NACA which i s  not carried on by 

NASA. 

Accuracy of Executives' Views of Their Employees' Relationship w i t h  NASA 

One of the questions addressed was the accuracy o f  executives i n  speaking 

for the industry o r  their company i n  actually reflecting the viewpoints of 

the direct  users of NASA technical information: company researchers and 

designers, or scient is ts  and technologists. I n  almost a l l  areas, executives 

do appear t o  be reflecting the viewpoints and evaluations of NASA of their  

employees. I n  personal interviews, executives d i d  identify one major 

difference between their own technical information needs and those of their  

researchers. Almost a l l  executives look for broad ideas, overviews of 

research projects, sumnaries of major research findings, and basic issues. 

Researchers, on t h e  other hand, are much more concerned w i t h  the procedures 

for research, the detai ls  of the data, refinements i n  analytic techniques, 

and a l l  other specific factors which are necessary t o  carry o u t  the research 

and/or design project. 

of comnuni ca t i  ng w i t h  executi ves and researchers. 

a -  

This suggests the possible need for different methods 

MAJOR ISSUES IDENTIFIED BY EXECUTIVES AND RESEARCHERS 

Introduction 

In the mail questionnaire, executives and researchers were asked for 

open-ended responses i n  four general areas: ( 1 )  benefits of receiving NASA 

77 



technical information, ( 2 )  information needs of the company i n  areas where 

NASA does research, ( 3 )  inadequacies o f  NASA technical information and pub1 i -  

cations, and ( 4 )  recommended changes. 

The four specific questions were: ( 1 )  "What do you consider t o  be the 

three major benefits of receiving NASA technical documents?", ( 2 )  " W i t h i n  the 

areas i n  which NASA does research t h a t  i s  relevant t o  your company, what are 

your three most important information needs?", ( 3 )  "What do you consider t o  

be the three major inadequacies?", and ( 4 )  "What changes i n  NASA documents 

would make them more useful to your  organization?" 

naire, items #29, 30, 31, and 33 and Researcher/Designer Questionnaire, items 

#2J, 22, 23, and 24. )  

(See Executive Question- 

I n  response t o  these four  questions, a total o f  2,680 suggestions were 

received, 892 from executives and 1,788 from researchers. 

executives and researchers provided comnents on these questions. 

section, the tables represent the data obtained from these four open-ended 

qilestions. 

Nearly 80% of the 

I n  th is  
a 

The questionnaire also had what, i n  effect ,  was a f i f t h  open-ended 

question related to the four areas noted above: 

tional comnents or suggestions that you m i g h t  have abou t  NASA technical docu- 

ments.'' In most cases, responses received either emphasized or elaborated 

upon a suggestion previously made. 

section where they clarify an issue or suggestion. 

"Please provide any addi -  

Some of these comnents are used i n  this 

A l s o  reported i n  this section i s  information received i n  the series o f  

30 in-depth personal interviews a t  six different companies i n  the aerospace 

industry. 

engineering and research and development divisions of their  companies. 

The b u l k  o f  these interviews was w i t h  executives, primarily i n  the 

Their 
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areas of specialization included aerospace design, materials, mechanics and 

dynamics, systems engineering, structural analysis, aerothermal , and others. 

Also included i n  the group were five chief o r  senior engineers. 

views, both the executives and their  s t a f f  members were familiar w i t h  and 

frequently used NASA publications i n  their work. 

I n  a l l  inter- 

In  the sections t h a t  follow, the f i r s t  series of tables sumnarize a l l  

2,680 responses i n  each of  the general categories: 

quacies, and changes. 

general issues, of w h i c h  five primary issues were identified: 

(2)  Presentation of Information, ( 3 )  Writing Style, ( 4 )  Format and Design, and 

(5) Distribution or Dissemination. 

needs, benefits, inade- 

The remaining tables examine the 2,680 comnents by 

(1 )  Content, 

W i t h i n  each of these divisions there are many issues, some closely 

related t o  each other or provid ing  possibly important distinctions. I n  

tables and text,  issues i n  each o f  these five divisions are examined i n  

relation t o  each other and i n  regard to the overall categories of need, 

benefit, inadequacy, and change. 

d i d  not f i t  neatly i n t o  one- o f  the five divisions or  appeared important enough 

t o  examine them separately. 

There also were some issues which either 

Most of these issues had t o  do w i t h  content. 

Data from the open-ended questionnaires are reported i n  the tables; addi-  

tional information from the personal interviews and comnents written as p a r t  

of a f inal ,  very general open-ended question are included i n  the text. 

Sumnary of Responses by Category: Needs, 
Benefits, Inadequacies, and Chanqes 

Table 31 indicates the percent of the 2,680 responses and the rank order 

by general category: (1) needs, ( 2 )  benefits, (3)  inadequacies, and 

79 



( 4 )  changes. The rank order i s  indicated a t  the l e f t ,  followed by a number i n  

parenthesis which indicates the order i n  w h i c h  the questions were actually 

asked on the questionnaire. Both the percent o f  suggestions i n  each category 

and the actual number of suggestions are indicated by executives and 

researchers. 

Table 31. Percent of 2,680 Responses and Rank Order by Response Category for 
Executives and Researchers on Four Open-Ended Quest ions 

~~ ~ 

Rank Order Executives Researchers 
Order Asked Category of Responses No. % No. % 

~ ~~ ~~ ~ 

1 (2) Technical Information Needs 308 35 704 39 
2 (4) Benefits of NASA Information 247 28 516 29 
3 (3) Inadequacies o f  NASA 

lnformat ion 173 19 316 18 

164 18 252 14 

892 100% 1,788 100% 

4 ( 1 )  Recommended Changes in NASA 
- -  - -  Technical Information 

TOTAL 2,680 

Executives (35%) and researchers (39%) are about  equal i n  the area i n  

which they placed greatest attention: technical information needs i n  areas 

i n  which NASA does research. 

each other on the other three categories: 

19% and 18%; and changes, 18% and 14%. 

Both groups also placed emphasis similar t o  

benefits, 28% and 29%; inadequacies, 

For bo th  executives and researchers, the benefits of receiving NASA 

technical information outweigh the inadequacies of NASA pub1 ications by a 

r a t i o  of 3:2 ( for  every two inadequacies cited, there are three benefits 

identified). A t  the same time, the technical infomation needs of companies 

i n  areas i n  which NASA does work are greater than the benefits of receiving 
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NASA publications by a ratio of 3:2 (for every two benefits mentioned, three 

unmet needs are identified). 

i t  i s  believed NASA should be meeting and either i s  n o t  meeting or i s  meeting 

less t h a n  effectively. 

meeting a l l  the needs which executives and researchers believe i t  i s  NASA's  

role t o  meet -- i s  suggested by the fact that  needs substantially outweigh 

(7:3) inadequacies. 

quacies i n  the information now provided by NASA, there may be some needs 

This suggests that  there are areas of need which 

T h a t  the former may be the case -- NASA i s  not 

In  other words, while there are some existing inade- 

which are going  totally unmet and which company personnel believe that NASA, 

and n o t  another organization, should be meeting. 

information needs, executives and researchers real is t ical ly  realize, may never 

be able o be met by NASA, b u t  there appear t o  be specific NASA inadequacies 

that cou d be corrected by various changes. 

Some o f  their  technical 

General Issues Identified: Content and Presentation, 
Writing Style, Format, and Distribution 

The  2,680 responses to the four open-ended questions on needs, benefits, 

inadequacies, and changes were classified i n t o  f ive general issue areas: 

(1 )  content ( i . e . ,  both general or broad topics such as "trends" and specific 

topics such as "advanced composites"), ( 2 )  presentation ( i  .e. , o r g a n i z a t i o n ,  

relevancy, repetition, e tc . ) ,  ( 3 )  wri t ing  style ( i .e . ,  sc ient i f ic ,  t u t o r i a l  , 

etc.) ,  (4 )  format and design ( i . e . ,  hardbound, graphs and tables, e t c . ) ,  and 

(5) distribution or dissemination ( i . e . ,  timeliness, awareness o f  new t i t l e s ,  

etc.) .  

actual patterns of use o f  NASA publications, have been covered i n  ear l ier  

sections of this chapter. W i t h i n  each of the five general issue categories, 

Two other related issues, primary sources of technical information and 
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responses have been further subdivided i n t o  more specific issue areas ( i  .e.,  0 .  
organization, relevancy, tutorial style, time1 i ness, etc. ) 

The process of organizing 2,680 suggestions i n t o  five general issue sub- 

divisions and narrower issues w i t h i n  each provides the general organizational 

scheme for  this section on issues. 

responses, though not perfect, provides reasonably fine distinctions between 

issues. 

the disadvantage of  b l u r r i n g  distinctions which may be important. A t  the 

same time, i t  i s  recognized t h a t  there i s  some overlap between the general 

and specific issue subdivisions w h i c h  have been created. 

organized and data are reported i n  accordance w i t h  this category scheme. 

The process used t o  organize the 2,680 

While fewer categories would have been possible, this would have had 

This chapter i s  

The following f o u r  tables (32 through 35) sumnarize the percentage of 

responses i n  major issue subdivisions w i t h i n  the four  categories: 

needs, inadequacies, and changes. Data are reported separately for  execu- 

tives and researchers. 

benefits, 
0 

I n f  o n a t  ion Needs 

By f a r  the greatest information need (Table 32) of executives and 

researchers i s  for technical information on specific topics ( i  .e.,  materials, 

aerodynamics, a i rcraf t  and f l ight control and s tabi l i ty ,  etc. ) . 
(64%) seek this specific information even more t h a n  executives (54%).  

personal interviews, executives reported t h a t  one of their  functions as 

department managers i s  t o  keep a b r e a s t  of new developments. 

t o  scan l i s t s  of  new publications t o  identify those which m i g h t  be of value t o  

their staff members. 

and other abstract publications about once a week t o  spot key articles of 

Researchers 

I n  

Thus, they tend 

As one manager noted, " I  t r y  t o  review STAR, MIT, SCAN, 



use t o  my department." This appears t o  be a comnon pattern for most execu- 

tives interviewed. 

Table 32. Summary of Needs: Major Techn ica 1 Informat ion Needs* 

Needs** 
~~ 

Executives Researchers 

Content: 

Spec i f i c  Subjects 

Genera 1 

Presen t a t  ion 

D i ssemi na t i on  

Format and Des i gn 

54% 
21 

18 

5 
2 

64% 
16 

17 
2 

1 
~~ ~ ~~ 

*Based on 1,012 responses; 308 from executives and 704 from researchers. 
**See Tables 36, 37, 42, 48 and 51 for a d d i t i o n a l  data on needs. 

There are occasions, however, when executives thoroughly read pub1 ica- 

tions. T h i s  appears to occur a t  two points:  

s tart ing,  w h i c h  enables the executive to acquire a data base for p r o v i d i n g  

design or other guidance t o  staff  members, and ( 2 )  when a technical applica- 

tion requires a management decision. Another reason executives offered for 

scanning or reading NASA and other technical publications i s  to avoid d u p l i -  

cation of work. General topics ( i  .e. ,  methodology, design concepts, e tc . )  

and procedural content (methods of analysis reported, completeness of d a t a ,  

relevancy, accuracy, etc.)  are about equal i n  importance for executives (21% 

and 18%) as we1 1 as for researchers (16% and 17%).  

( 1 )  when a new project is  

Benefits o f  NASA Information 

In terms of benefits (Table 3 3 ) ,  there i s  general agreement between 

executives and researchers that  a combination of broad content matters make 
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. .~ .  . _- 

NASA technical information usefu , along w i t h  two very specific areas: 

( 1 )  assistance w i t h  planning and problem-solving and ( 2 )  assistance i n  working 

w i t h  NASA. 

(31%) about the usefulness of NASA publications i n  planning and problem- 

solving, along w i t h  usefulness in p rov id ing  direction i n  working w i t h  NASA. 

Researchers (69%) place somewhat more emphasis t h a n  do executives (57%) 

on specific topics and general content issues. 

Executives (42%) are somewhat more concerned than are researchers 

Table 33. Summary o f  Benef i ts:  Major Benef i t s  o f  Receiving NASA Techncial 
I n f  orma t ion* 

~~ 

Benef i ts** 
~~~ ~~~ ~ 

Executives Researchers 

Dissemination, Wr i t ing ,  Presentation, 
and Genera 1 Content' 57% 69% 

23 18 Assistance w i t h  Planning and Problem- 

Assistance i n  Working w i t h  NASA 19 13 

so l v ing  

*Based on a t o t a l  o f  763 responses; 247 from executives and 516 from 
researchers. 

**See Tables 40, 41, and 43 f o r  add i t iona l  data on bene f i t s .  

Inadequacies of  NASA Information 

There i s  great similarity between executives and researchers i n  their  

opin ions  about inadequacies (Table 34) of NASA technical information and 

publications. 

information i s  presented w i t h i n  reports ( i  .e.,  sufficient data, applicability, 

narrowness, e tc . ) .  

adequacy of current dissemination methods, both from NASA t o  companies and 

w i t h i n  companies. 

O f  great concern (36% and 37%) are procedural matters: how 

An almost equal area of  concern (34% and 34%) i s  the 
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Table 34. Sumnary of Inadequacies: Major Inadequacies o f  NASA Technical 
Information* 

I nadequac i e+* 
~ ~ ~~ ~~ ~~~ 

Execu t i ves Researchers 

Presentation 
D i ssem i na t ion 
Content 
Format and Design 
Writing Style 

3 6% 37% 
34 34 
17 15 
8 9 
5 5 

~ ~ ~~ ~ ~ ~ _ _  __ 

*Based on 489 responses; 173 from executives and 316 from researchers. 
**See Tables 38, 44, 46, 49, and 52 for additional data on inadequacy issues. 

Chanqes Reconended by Executives and Researchers 
I Of the changes (Table 35) executives and researchers would make regarding I 

NASA technical information and publications, both groups are nearly identical  

i n  their  areas of  concern: (1)  dissemination methods (37% and 40%) and ( 2 )  

how information i s  presented w i t h i n  pub1 ications (35% and 36%). Executives 

(14%) have greater concerns about general content than do researchers (7%) ; 

as previously noted, researcher comnents were most extensive regarding narrow 

topics . 

0 
i 

In sumnary, there are few major differences between executives and 

researchers both i n  the benefits they see i n  receiving NASA technical infor- 

mation and i n  the problems o r  issues they have identified. Where differences 

do occur, they are fa i r ly  predictable, considering some basic differences i n  

the functions of executives o r  managers and researchers and  designers. 

Major f i n d i n g s  and conclusions i n  each of the issue areas will be 

covered i n  the following portions of t h i s  section. 
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Table 35. Summary of Changes: Recomendations f o r  Major Changes i n  NASA 
e 

Technical Information* 

-~ 

Changes** 
~ ~ ~ _ _  ~ 

Execut i ves Researchers 

Dissemination 

Presentat ion 

Content (General) 

Format and Design 

No Changes 

Wri t ing Sty le  

3 7% 
35 
14 

9 
4 
1 

40% 

36 
7 

1 1  

2 

3 

*Based on 416 responses, 164 from executives and 252 from researchers. 
**See Tables 39,  45, 47, 50, and 53 for addi t ional  data on change issues. 

Major Issues 

As indicated i n  Table 32, of  the five general subdivisions of issues, 

that which received the greatest number o f  comments by executives and 

researchers i s  related t o  specific content, o r  topics. This issue may be 

further subdivided i n t o  two parts: narrow topics and general topics. W i t h -  

i n  each of these two groups there are a number o f  i n d i v i d u a l  issues. 

a d d i t i o n ,  two specialized general topics were identified: 

problem-solving and ( 2 )  working w i t h  NASA. 

general issue subdivisions there are obvious overlaps. 

a 

In  

( 1 )  p l a n n i n g  and 

As previously noted, between a l l  

Content: Narrow Topics 

- Needs. While researchers (64%) place slightly greater emphasis on the 

importance of specific narrow topics than do executives (54%), b o t h  rank this 

as their primary area o f  information need. 

executives and 451 from researchers. 

There were 172 responses from 

I n  to ta l ,  the two groups identified 

more than 80 difference narrow topics of information need i n  their work, 
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responding t o  the question " W i t h i n  areas i n  w h i c h  NASA does research t h a t  i s  

relevant t o  your company, w h a t  are your three most important information 

needs?" This relatively large number appears t o  reflect the diversity o f  

areas o f  specialty represented i n  the sample. 

Table 36. Content o f  Narrow Topics: Major Technical Informat ion Needs* 

Subj ec t Executives Researchers 

M a t e r i a l s  ( i n c l u d i n g  f rac tu re  and fat igue) 12% 10% 

Aerodynamics 9 9 
A i r c r a f t  & F l i g h t  Control t S t a b l i t y  8 8 
Computer Technology, Developments, Methods 8 
Space F l i g h t  and Shut t les 8 

5 
5 

S t ruc t u  res 7 5 
Propuls ion 6 6 
Eng i nes and Turb i nes a .  F l u i d  Mechanics 

4 

3 
5 
5 

Inst rumentat ion 3 3 
F1 i g h t  Tests 6 Simulations ( inc lud ing  wind 

tunnel  t e s t s )  
2 4 

Heat, High Temperature Analyses 2 3 
Compos i tes  2 2 

E l e c t r o n i c s  2 2 

Energy 1 2 
Others ( a l l  1%) : Astronaut ics,  Aeronautics, 

Navigat ion,  Environment, Equipment, H e l i -  
copters, Medicine, Noise, Physics, Systems, . 

V/STOL, and Sensors 

23 

Other Topics ( l e s s  than 1%) 6 1 1  

*Based on 623 responses; 172 from executives and 451 f rom researchers. 

Table 36 (above) identifies the major topics. Once these were identified 

as a basic information need i n  one question, they were not referenced again  
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i n  response t o  o ther  open-ended questions except f o r  mater ia ls  , he1 icopters ,  

and V/STOL, which were i d e n t i f i e d  by a small number o f  respondents as an 

inadequacy. 

o f  q u a n t i t y  o r  scope o f  NASA publ icat ions b u t  one o f  d iscr iminat ion."  

As one researcher interviewed noted, "The problem i s  l e s s  t h a t  

Content: General Topics 

Needs. Table 37 shows some of the more general content needs of execu- 

t i v e s  and researchers. 

f icance because they a lso reappear as inadequacies o r  recommended changes, 

shown on subsequent tab les.  

Some o f  these top ics  appear t o  take on greater  s i g n i -  

Table 37. Content o f  Broad Topics: Major Technical In format ion Needs* 

*Based on 177 responses; 61 from executives and 116 from researchers. 

Both executives and researchers place high p r i o r i t y  on ob ta in ing  

spec i f i c  data from NASA publ icat ions:  methodology, design, operat ional  , 
aa 

e 

Subject Executives Researchers 

0 Met hod0 1 ogy 20% 19% 
Des ign Data 18 21 

Parametric Data and Measurement 13 13 
Trends, Research, and Development Needs 10 11 

8 4 Conf igurat ion I d e n t i f i c a t i o n  by Manufacturer, 
Model, e tc .  

P1 ann i ng Dates and Schedul es 8 4 
Cost Data and Ef fect iveness Data 8 4 
Operat iona 1 Performance 7 16 

Computer Decks and User Manuals w i t h  Programs 5 
Technical Forecast ing 3 
Standards 0 

Test ing Data 0 



and many other  types o f  data. This a lso  i s  an area where NASA pub l ica t ions  

a r e  moderately t o  s t rong ly  c r i t i c i z e d  as being inadequate (see Table 4 4 ) .  

One manager i n  the personal in terv iews observed t h a t  much o f  the data con- 

ta ined i n  most NASA pub l ica t ions  general ly i s  adequate f o r  both executives 

and researchers from the standpoint of keeping genera l ly  abreast of new 

developments. The lack  of data becomes apparent when NASA pub l ica t ions  are 

used i n  connection w i t h  spec i f i c  research o r  development a c t i v i t i e s .  

l i k e l y , "  one chief  engineer explained, " t h a t  engineers d o n ' t  always need a l l  

"It i s  

the  data they t h i n k  they need; on the other  hand, some NASA pub l ica t ions  f a l l  

s h o r t  of  basic needs, p a r t i c u l a r l y  t o  enable comparisons of NASA r e s u l t s  w i t h  

those obtained i n  our own work." 

Other general content information needs which do no t  rank high on the 

t a b l e  above b u t  which receive f u r t h e r  a t t e n t i o n  as an inadequacy o r  recommended 

change and i n  comments i n  t h e  personal in te rv iews are: 

measurement data, i d e n t i f i c a t i o n  of conf igurat ions,  and computer decks and 

user manuals f o r  NASA computer programs. 

parametr ic and other  

Inadequacies. Table 38 ind icates the  general content inadequacies noted 

by execut ives and researchers. 

Near ly h a l f  o f  both executives and researchers repor ted t h a t  the major 

inadequacy of NASA pub l ica t ions  i s  a f a i l u r e  t o  r e l a t e  cur ren t  research t o  

o t h e r  on-going pro jec ts  o r  research which has occurred prev ious ly .  Another 

way o f  expressing t h i s  was the  need fo r  pub l i ca t ions  t o  r e p o r t  the s ta te -o f -  

the-ar t .  I n  personal in terv iews,  executives o f t e n  noted t h a t  the state-of-  

t h e - a r t  pub l i ca t ions  o f  NACA were one o f  i t s  g r e a t  strengths;  i t  i s  one o f  

the major features missing and needed from NASA today. Many of these NACA 

pub1 i c a t i o n s  are  considered "c lass ics ,I' and several executives urged t h a t  
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NASA pub l i sh  about once a year s ta te -o f - the-ar t  pub l i ca t i ons  i n  var ious areas 

o f  spec ia l i za t i on .  

Table 38. General Content: Major Inadequacies of NASA Technical Information* 

Inadequacy 
~~~~ 

Researchers Executives 

48% 46% State-of-the-Art, Theory, Relationship to Past 
and Other Efforts Inadequate 

Not Enough Basic Research 24 13 
Some Subjects Over-published 7 4 
Mathematical and/or Engineering Emphasis Weak 7 2 

7 Too Little Materials, He1 icopter, Double Lattice 
Method, Aeroelastic, Etc., Work 0 

Inadequate Configuration Data 3 23 
Costs, Schedules, Etc. not Reported 3 8 
Computer Codes Have "Bugs" 3 0 
Not Design Oriented 0 2 

*Based on 77 responses; 29 from executives and 48 from researchers. 0 

O f  p a r t i c u l a r  concern t o  researchers (23%) i s  the l ack  of conf igurat ion 

Suggestions were received both on the open-ended data i n  NASA pub l ica t ions .  

quest ions and i n  the  personal interviews t h a t  NASA i d e n t i f y  conf igurat ions by 

manufacturer, model, and i n  o ther  ways. One execut ive noted a fu r the r  advan- 

tage i n  i d e n t i f y i n g  models even i n  the t i t l e s  o f  pub l i ca t i ons .  If an a r t i c l e  

i s  about one model a i rp lane,  f o r  example, the i d e n t i f i c a t i o n  o f  i t  by model 

i n  the  headl ine w i l l  t e l l  researchers whether o r  n o t  the  a r t i c l e  i s  o f  

imnediate i n t e r e s t  t o  them. An issue of p a r t i c u l a r  concern t o  executives 

(24%) i s  t h a t  of "basic 

Table 39 ind ica tes  

research," covered i n  e a r l i e r  sect ions of t h i s  repo r t .  

content  changes i n  emphasis o r  add i t i ona l  top ics  

which are  recomnended. 



Table 39. General Content: Recomnended Major Changes i n  NASA Technical 
I n f orma t i on* 

Change Executives Researchers 

Greater Conf igura t ion  Coverage 33% 

22 Increase Pub l ica t ions  on State-of-the-Art,  

More NASA I n-House Research 22 

10 
Increase Coverage of Spec i f i c  Subjects, Including: 

Theory, Re la t ion  of One Pro jec t  to Others 

Mater ia ls ,  S t ruc tu ra l  Mechanics, Etc. 

Emphasize Trends, Plans, Needs, and R & D 
Potent i a  1 s 9 

Less Parametric Data 4 

22% 

22 

0 

1 1  

28 

5 

*Based on 41 responses; 23 from executives and 18 from researchers. 

Changes. Executives (33%) somewhat more t h a n  researchers (22%) placed 

highest priority on more configuration da ta .  Both groups are about  equal i n  

emphasizing the need for more state-of-the-art publications, relationship of 

research projects t o  basic theory, and relationship of new projects t o  those 

of the past o r  other on-going projects. 

emphasized i n  the personal interviews. . A number of executives observed t h a t  

perhaps only the Air Force has made any concerted effort  t o  attempt t o  corre- 

late,  synthesize, and relate existing information. One executive suggested 

t h a t  i f  NASA i s  not able t o  do this c r i t i c a l l y  needed job ,  i t  should be 

contracted o u t .  Another executive observed t h a t  there m i g h t  exist 150 differ-  

ent reports on 150 different wind tunnel tes ts ,  w i t h  no attempt t o  correlate 

data  or sumnarite basic findings. 

This l a t t e r  p o i n t  was particularly 

Researchers (28%) also place emphasis on the need for more information 

about trends, plans, needs, and research and development potentials. Execu- 

tives (22%) emphasize the desirability o f  more NASA in-house research. I n  
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personal interviews there was general concensus t h a t  reports prepared by NASA 

generally are of a "higher qual i t y "  t h a n  those from subcontractors. 

executives suggested t h a t  NASA develop standards for pub1 ications produced 

by outside contractors t o  improve consistency. 

Several 

While there i s  a small b u t  vocal group which would l i k e  t o  see less 

parametric data  (5%), a much larger number, indicated on other tables (see 

Table 44), wish t o  see greater use of parametric da ta .  One chief engineer 

suggested t h a t  NASA move entirely t o  the metric system and provide conversion 

tables along w i t h  the metric data reported. 

Content: Planning and Problem-Solving 

Benefits. One of the specia1,ized benefits o f  receiving NA.SA technical 

information i s  that i t  assists particularly w i t h  the problem-solving functions 

i n  companies, as Table 40 indicates. 

Table 40. Assistance with Planning and Problem-Solving: Major Benefits of 
Rece i v i ng NASA Techn i ca 1 lnforma t ion* 

Benef i t Executives Researchers 
~ ~ ~~~~ ~ 

Data Helps with Problem-Solving 26% 38% 
Data Helps with Planning 19 20 

Data Provides Names Useful for Consultation 19 9 
Data Generates New Ideas 16 14 
Data Reduces Costs 16 12 
Data Identifies Problems 3 3 
Data Helps with Follow-Through 2 3 

- 

*Based on 149 responses; 58 from executives and 91 for researchers. 

Researchers (38%) place somewhat greater emphasis on the problem-solving 

benefits t h a n  do executives (26%).  
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a b i l i t y  of NASA information t o  help identify specif ic  problems or needs, 

a l though  the a b i l i t y  of NASA publications t o  generate new ideas has moderate 

recognition (16% and 14%).  As one manager noted, ''1 would 1 i ke t o  see more 

speculation i n  technical reports on the potentials of a specific b i t  of work: 

the k ind  of reporting t h a t  i s  idea provoking." The criticism t h a t  NASA p u b l i -  

.cations rarely draw conclusions may be related t o  this concept o f  generating 

new ideas. NASA publications also have some recognition for their a b i l i t y  t o  

ass is t  w i t h  p l ann ing .  Most executives interviewed, i n  f ac t ,  c i te  the p lann ing  

function as one o f  the cri t ical  times when they personally are a p t  t o  refer t o  

NASA publications. A l s o  related t o  the p lann ing  and problem-solving functions 

i s  usefulness, especially t o  executives, of NASA publications i n  providing 

names of  individuals who can be contacted for consultation when a problem 

arises w h i c h  cannot be solved w i t h i n  the company. 

- Needs. 

project, however, few of the executives t u r n  first t o  NASA. 

usually i s  t o  t u r n  f i r s t  t o  others w i t h i n  the company and then t o  the company 

library, which often will do a literature search either w i t h i n  l i b ra ry  mater- 

ia ls  or outside the company. If the l i terature search does n o t  meet the 

need, bo th  executives and researchers are likely t o  t u r n  t o  personal contacts 

outside the company. 

other organizations are cited as  external sources as frequently as NASA and 

a l l  other sources i n  t o t a l  rank higher than NASA. 

include branches o f  the military service, other companies i n  the industry,  

research companies, consultants, 6ri t i s h  and French organizations, and 

universities. 

When problems o r  information needs arise i n  connection w i t h  a 

The sequence 

Sometimes t h e  organizat ion contacted i s  NASA, a1 t h o u g h  

These outside sources 
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When asked the five leading sources of technical information i n  rank 

order which they need and use, executives interviewed i n  person generally 

ranked NASA t h i r d  or fourth i n  importance. The f i r s t  source i n  most cases 

is internal resowces, both the library and s taff  members. Branches of  the 

military service usually rank second, particularly the Air Force, Navy, and 

Army, as well as the Department of Defense. The t h i r d  most used source 

tends to be a mixture of research firms; association publications, especially 

AIAA; other firms i n  the industry; and other types of organizations. 

often i s  one of these t h i r d  ranked sources or sometimes l isted as the fourth 

source contacted. The f i f t h  most-used source i s  a mixture of  universities, 

consultants, international firms, and, i f  not used i n  the l i terature  search, 

AGARD, MTIS, journals, and other services and p u b l  ications. 

NASA 

Because of the need to go outs ide the company for problem-solving 

assistance, a1 1 executives interviewed reinforced the need, previously covered 

i n  th i s  report, of h a v i n g  personal contacts. While potential contacts are 

obtained from reading NASA and other publications, seminars and symposia also 

are often cited as important sources for establishing contacts outside the 

0 

company . 

Content: Assistance i n  Workinq w i t h  NASA 

Benefits. Another specialized benefit i n  receiving NASA pub l  ications, 

a s  Table 41 indicates, is their  abi l i ty  to he lp  executives and researchers 

i n  working more effectively w i t h  NASA. 

publications appear to provide i n  bo th  the overall direction of NASA a t  any 

point i n  time and the requirements o f  NASA (55% and 57%). Much more so than 

researchers (12%), 30% of the executives also see a value i n  NASA publications 

O f  greatest importance is  the i n s i g h t  
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i n  t h a t  they help prevent d u p l i c a t i o n s  of research or  other work t h a t  is  

being done by NASA or other organizations. 

dupl ica t ion  also may be one of the benefits, some of the personal interviews 

The desirability of preventing 

indicated, of NASA pub1 ication of  work-in-progress or interim reports. 

Table 41 .  Assistance i n  Working w i t h  NASA: Major Benef i ts  o f  Receiving 
NASA Technical Information* 

Executives Researchers 
~~ ~ ~ ~~ 

~~ ~~ 

Provides D i r e c t i o n  and Requirements o f  NASA 55% 57% 
Prevents Dupl icat ion w i t h  Other NASA E f f o r t s  30 12 

I d e n t i f i e s  Trends 1 1  27 

I Other 4 4 
I 

*Based on 114 responses; 47 from executives and 67 from researchers. t 

Presentation o f  Information 

Needs. The manner i n  which  information i s  presented i s  closely related 
0 

i n  some areas t o  the general topic section just  covered and the w r i t i n g  style 

and format and design sections t o  follow. 

I 

! 
Table 42 indicates needs i n  this I 

area. 

In the presentation of data  i n  reports, the desirability of relating 

current work t o  past efforts aga in  figures h i g h  as a priority of b o t h  

executives (30%) and researchers (24%).  

ca l ly  issuing publications on the state-of-the-art. 

A related notion i s  t h a t  of periodi- 

Executives slightly more t h a n  researchers c i t e  a second basic need f o r  

good analyses and correlations between experiments and analyses, closely 

followed by the importance of  complete da ta  on costs, t es t s ,  correlations, 

performance, and other factors. 
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Table 42. Presentat ion:  Major Technical In format ion Needs* 

Need Executives Researchers 
~ 

Re la t ionsh ip  o f  Current Work to Past E f f o r t s :  

Good Analyses and Corre la t ions Between Experiments 

Complete Data on Costs, Tests, Correlat ions,  

Relevancy and A p p l i c a b i l i t y  

Experiment and Test V e r i f i c a t i o n s  

Breadth (Large Scope vs. Narrow) 

Good Abstracts/Sumaries/lntroductions 
Accuracy 

Complete ReferencedNon-NASA References 

D e f i n i t i v e  Conclusions 

Comparison t o  State-of - the-Ar t  

and Analyses 

Performance, etc.  

30% 

23 

14 

12 

9 
6 

5 
2 

2 

2 

24% 

17 

14 

I 1  , 

12 

5 
6 

7 
3 
1 

*Based on 178 responses; 57 from executives and 121 from researchers. 

Table 43. Presentat ion:  Major Benef i ts o f  Receiving NASA Technical 
Informat ion* 

~~ 

Benef i t  Executives Researchers 
~~ 

Technical In format ion i s  Up-to-Date 31 % 31 % 
Provides a Useful Data Base 27 26 

Data i s  Rel iab le,  Val id ,  and Accurate 20 12 

Provides' Techn i ca 1 I nforma t ion i n  Areas of 
Current I n te res t  

14 

Data i s  Object ive 6 
Data i s  Wel l -Wri t ten,  Organized, and Thorough 2 

15 

3 
6 

Data i s  Received i n  a Timely Nature 1 3 
Data i s  Easy t o  Obtain 0 4 

*Based on 500 responses; 142 from executives and 358 from researchers. 
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Benefits. Table 43 (above) shows some of the major benefits of 

existing NASA pub1 ications which include: up-to-date technical information 

and re7 iable, 

NASA publications provide a useful data base and information i n  areas of 

current interest. 

e *  
valid information. Two important related benefits are t h a t  

Inadequacies. Table 44 covers inadequacies i n  procedural type content; 

some of the inadequacies have appeared before on other tables as needs o r  as 

related inadequacies. 

Table 44. Presentat ion: Major Inadequacies of NASA Technical lnformat ion* 
~~ ~~ 

I nadequacy Executives Researchers 

Data lnsuff icient (including parametric data) 
Not Relevant to Current Needs 

Not Applicable (also see "Relevancy") 

Too Narrow 
Too Shallow or  Generalized 
Analysis Inadequate 

Not Objective; Only Presents NASA Point-of-View 
Does not Reference Non-NASA Scientists or Sources 

Conclusions are Weak 
Abstracts, Definitions, etc. are Weak 
Inconsistencies Occur Within Reports 

28% 
18 
17 
12 
8 
6 
5 
2 
2 
2 
2 

17% 
9 

15 
12 

10 
10 

9 
6 
6 
3 
0 

*Based on 184 responses; 65 from executives and 118 from researchers. 

A major inadequacy i s  insufficient d a t a ,  although this i s  of  greater 

concern t o  executives (28%) t h a n  t o  researchers (17%). This appears t o  be 

inconsistent w i t h  other data previously reported; large numbers of researchers, 

however, reported this concern i n  other ways. Both executives and researchers 
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(17% and 15%) have similar concerns about  the applicability of NASA publica- 

tions, a concept closely related to relevancy which is  the second ranked 

inadequacy noted by executives. 

The importance o f  several of the issues already reported i s  emphasized 

i n  Table 45, a l l  issues o f  which generally relate to the development of 

technical publications. 

Table 45. Presentation: Recomnended Major Changes in NASA Technical 
lnformat ion* 

Change Executives Researchers 

More Relevancy, Applicability 
Better Analysis of Results, Test Verifications, 

Better Abstracts, Summaries, o r  Introductions 
More Thorough Reporting; More Complete Data 

Better Conclusions 
Broader Scope (a 1 so see "Narrower") 
Greater Scope in References Used; More Non-NASA 
Narrower Scope 

Relate Data to Earlier Studies 
Better Definitions 
More and Better Cost Data 

and Correlations 

28% 

25 

12 
1 1  
7 
5 
5 
5 
3 
1 
1 

19% 

24 

18 
10 
8 
6 
4 
3 
4 
2 
1 

More Accurate 0 1 

*Based on 147 responses; 57 from executives and 90 from researchers. 

Changes. There is agreement between executives (25%) and researchers 

(24%) that  NASA should provide  better analyses of results,  t e s t  verifications, 

and correlations o f  data. 

data was explored i n  greater depth and  frequently was related by executives 

In personal interviews the issue of sufficient 



t o  the adequacy of COncl~SiOnS. 

draw conclusions. While many executives d i d  n o t  agree w i t h  this practice, 

they noted t h a t  i t  was "understandable." However, because the reports do  n o t  

draw conclusions, the need for sufficient da ta  increases. The da ta  are needed 

by researchers i n  order t o  cri t ically evaluate the apparent outcomes. 

I t  was pointed o u t  t h a t  few NASA reports 0 .  

A number of other issues previously identified appear i n  this table; 

some of which seem t o  have greater significance t h a n  the actual figures i n  

the table suggest, primarily because these issues were stated over and over i n  

various ways. These issues are: better abstracts, sumnaries, o r  in t roduc-  

tions (see dissemination issues) ; relationship of da ta  t o  earlier studies; 

greater scope i n  the number of non-NASA references used; and more d a t a ,  

sometimes referred t o  as " p o i n t  data"  by researchers. 

Wr i t ing  Style 

0 .  Inadequacies. Executives, much more t h a n  researchers ( 3 2 % ) ,  are cri t ical  
I I of the often very formal, tutorial writing style o f  NASA publications, 
I 
i 

! 
I although one executive interviewed noted t h a t  "too often when the w r i t i n g  

style i s  good, the da ta  i s  lacking" (see Table 46) .  Executives also f i n d  

NASA pub1 ications more repetitious than do researchers. 

t o  researchers (38%) i s  the "lack o f  clarity" of much of the wr i t i ng ,  along 

w i t h  lack of consistency i n  organizat ion and presentation of da ta .  

Of greatest concern 

Changes. Both  executives and researchers agree t h a t  NASA reports could 

be briefer or more concise (see Table 47) .  This m i g h t  appear t o  contradict 

the suggestion t h a t  NASA reports also shou ld  have more complete d a t a ,  b u t  a 

distinction appears t o  be made by executives and researchers between the basic 

prose text and the supporting data .  There i s ,  of course, substantial overlap 
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between " w r i t i n g  style" and an  earlier section i n  this section entitled 

"procedural content." Generally, wr i t ing  style i s  perhaps one of  the least 

significant general issues identified, a1 t h o u g h  there were suggestions or 

comments made i n  this area. 

Table 46. Wr i t i ng  Style:  Major Inadequacies o f  NASA Technical Information* 

Inadequacy Executives Researchers 

Too Formal, T u t o r i a l  63% 31% 
Repet i t ious 

W r i t i n g  Lacks C l a r i t y  
25 19 
13 38 

0 31 
Lack o f  Consistency of Organization, Presentat ion 

o f  Data 
~ 

*Based on 24 responses; 8 from executives and 16 from researchers. 

Table 47. Wr i t i ng  Sty le :  Recomnended Major Changes i n  NASA Technical 
0 -  

Informat ion* 

Change Executives Researchers 

Make Reports Br ie fe r ,  More Concise 40% 38% 

30 38 Organize Mater ia l  Bet ter ;  Seek Greater Consis- 

Provide Examples 30 13 
Less Formal i ty,  T u t o r i a l  S t y l e  0 13 

tency Wi th in  and Between Reports 

*Based on 14 responses; 6 f r a n  executives and 8 from researchers. 

Format and Design 

Needs. The manner i n  which NASA publications are designed and produced, 

including the use o f  charts and other i l lustrat ive matter, i s  of  some 

importance t o  executives and researchers. 
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Table 48 reports d a t a  on needs related to format and design. While a 

s l igh t  distinction was made between hard cover publications and NASA techni- 

cal reports (the l a t t e r  perhaps referring t o  a type of publication), both 

executives and researchers are generally i n  agreement (43% and 50%) t h a t  they 

prefer p r i n t  media t o  any other, w i t h  executives expressing some need for 

information i n  journal ar t ic les ,  a long  w i t h  regular NASA publications. 

Table 48. Format and Design: Major Technical Information Needs* 

Need Executives Researchers 

Hardcover Publ icat ions 

NASA Technical Reports 

Journal A r t i c l e s  

43% 50% 

43 50 
14 0 

*Based on 9 responses, 2 from executives and 7 from researchers. 

The personal interviews explored the issue of  p r i n t  vs. microfiche i n  

more dep th .  ( 1 )  much 

of the "keeping abreast" .function related t o  reading NASA technical infor- 

mation is  done d u r i n g  lunch or a t  home o r  weekends; microfiche copies i n h i b i t  

this activity;  ( 2 )  microfiche readers usually are located i n  the company 

library; when constant reference t o  data i n  a NASA publication i s  desirable, 

There were a number of reasons for preferring p r i n t :  

microfiche i s  not practical; and ( 3 )  the quality of microfiche reproduction is  

general ly  rated as "poor. I' 

Another disadvantage o f  using microfiche w i t h  technical reports i s  that  

pages cannot be spread out i n  order to compare tables and other matter; on 

microfiche, i t  i s  necessary to turn back and f o r t h  from frame to  frame. 
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Inadequacies. One of the major inadequacies i n  format and design, 

Table 49 indicates, i s  related t o  graphs and charts. 

sl ightly more concerned about this issue than executives (60%).  

personal interviews, some pointed o u t  t h a t  the style of graphs and charts 

used by NASA, while comparable t o  those of other government agencies, i s  far 

behind the level o f  sophistication used by most companies today. Some 

examples o f  organizations which  m i g h t  be considered models i n  this area are, 

i n  a d d i t i o n  to business and industry, the Conference Board, SRI,  A . D .  Li t t le ,  

Defense Marketing Service, and American National Standards Insti tute 2-49 

formats. 

Researchers (67%) are 

In the 

A specific criticism of NASA graphs is  t h a t  they often do not  have 

grids or  that  the resolution o f  grids i s  poor. 

Table 49. Format and Design: Major Inadequacies of NASA Technical Infor-  
mation* 

! 
f 

Inadequacy Executives Researchers I 

i 
; 

Graphs Too Small, D i f f i c u l t  to Read; No Grids 60% 6 7% I 
Too Large and Bulky 27 4 

P r i n t i n g  Q u a l i t y  i s  Weak: Type Size, Repro- 
duction, e tc .  

7 14 

Microf iche Qual i ty  Poor 7 4 
P r i n t i n g  Q u a l i t y  o f  Computer Programs i s  Weak 0 4 

*Based on 42 responses; 15 from executives and 27 from researchers. 
$ 

t 
Chanqes. Table 50 l i s t s  some of the suggestions for changing or improving 

matters related to design and format. 

Researchers (42%) , i n  particular, emphasize the desirability of improving 

graphics i n  general, particularly charts and graphs. Another need (28%) is  

for  card decks or, even better,  magnetic tapes, t o  accompany NASA computer 
a 

i 
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programs, along w i t h  user manuals. One executive explained t h a t  when decks 

or tapes are not  made available, there i s  a long  time l a g  between publication 

of the program and a v a i l a b i l i t y  of the needed software. Some executives also 

noted some criticism of the q u a l i t y  of this software, often f i n d i n g  rather 

ba s i c I' bugs . 'I 

Table 50. Format and Design: Recomnended Major Changes i n  NASA Technical 
I n fo  rma t ion* 

Improve Graphics, P a r t i c u l a r l y  Charts 

Provide Computer User Manuals and/or Card 

Increase Number o f  Pub l ica t ions  i n  Hardbound 

Produce More Journal A r t i c l e s  

Improve Technical P r i n t i n g  and Design Q u a l i t y  o f  

Improve Readabi 1 i t y  o f  Microf iche 

Produce More Textbooks (State-of - the-Ar t )  

Less Emphasis o f  Super f i c i a l  Design Elements 

(Sophis t icat ion,  Grids, L e g i b i l i t y ,  e tc . )  

DeckdMagnetic Tapes fo r  Computer Programs 

Publ icat ions,  Inc lud ing Type Size, Sty le ,  e tc .  

27% 

20 

20 

13 

7 

7 
7 
0 

42% 

28 

4 
0 

18 

4 
0 

4 

*Based on 43 responses; 15 from executives and 28 from researchers. 

Dissemination Methods 

A number of  issues were 

mation i s  distributed through 

and disseminated w i t h i n  organ 

data. 

dentified relating t o  how NASA technical in fo r -  

STIF and other services, received by companies, 

zations. Tables 51 th rough  53 summarize these 

Needs. Half o f  the comnents by executives and roughly a t h i r d  by 

researchers were concerned w i t h  the timeliness o f  distribution as a major 
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need related t o  distribution of NASA publications (see Table 51). 

problem expressed by managers i n  the personal interviews is  less the delivery 

system from STIF t o  companies than i t  i s  perceived to be a problem of NASA 

"turn-around" time. 

the tes t s  and the final report." On the other hand, one executive also pointed 

o u t  that while turn-around time appeared t o  be excessively long, one o f  the 

benefits o f  NASA publications i s  t h a t  they are carefully, even painstakingly 

reviewed by NASA committees and,  thus, ultimately emerge w i t h  thehighquality 

information for which NASA i s  respected. 

The 

" I t  j u s t  takes too long," one executive said, "between 

Table 51. Dissemination Methods: Major Technical Information Needs* 

Need Executives Researchers 

Timely D i s t r i b u t i o n  50% 36% 
Good Information Ret r ieva l  Systems, Index, Key 43 8 

Persona 1 Contact wi th  NASA Personnel 7 19 
Publ icat ion o f  Works-in-Progress, Working Papers 0 20 

L i s t s  o f  New T i t l e s  0 17 

Words, e tc .  

*Based on 28 responses; 14 from executives and 14 from researchers. 

I t  i s  perhaps because of this problem of timeliness t h a t  a second major 

need, expressed by researchers (20%) b u t  not by executives, is publication of 

works-in-progress , working papers, and interim reports. 

timely information also under1 ines the importance of  having contacts a t  NASA 

The need t o  get 

published. 

expressed particularly by 

eval sys tems . 

so that information can be obta ined  before i t  i s  

t h i r d  type o f  need covered i n  this table, 

ves (43%) ,  i s  for better information r e t r  

A 

execut 
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Inadequacies. Table 52 underscores these issues as major inadequacies 

of  NASA technical publications. 

Table 52. Dissemination Methods: Major inadequacies o f  NASA Technical 
Informat ion* 

I nadequac i es Executives Researchers 

in format ion Not Received When Timely 66% 62% 

D i s t r i b u t i o n  System Too Rest r ic ted  (Send 
D i r e c t  1 y t o  Users)  15 6 

In format ion D i f f i c u l t  t o  Obtain 10 19 

8 13 
Ret r i eva 1 Sys tem ( I ndex i ng , Key Words, STAR) 

0 1 Adequate Author In format ion no t  included (Who 

a r e  I nadequa t e  

and Where t o  Contact) 

*Based on 166 responses; 59 from executives and 107 from researchers. 

"Frequently," an executive complained, "the information we really need 

for a project doesn't arrive a t  the beginning b u t  toward the middle of the 

project." The reason for this ,  again, was cited not  as a delivery system 

a 

problem b u t  the slowness by NASA i n  producing reports. 

Chanqe. 

covered i n  detail i n  earl ier sections of  this report) 

I n  Table 53, the same problem of timeliness (46% and 41%, also 

emerges as the top- 

ranked recomnendation for  change i n  existing procedures. Another recomended 

change i s  a better system of indexing information for retrieval (18% of the 

executives and 21% of the researchers recomnended this change). The follow- 

ing  were some of the suggestions forwarded i n  the personal interviews for 

solving this problem: 

( 1 )  The index cards a t  the back of reports, formerly provided by 

NASA, were more effective t h a n  the DIALOG system which replaced 

105 



A- 

i t .  DIALOG, one executive reported, i s  used mainly by 

1 i brari ans. 

( 2 )  A digest, l i s t ing a l l  the special categories i n  NASA/SCAN 

would be helpful i n  searching for and sorting o u t  information 

which i s  needed. 

too often produce unneeded data o r  data which are not relevant. 

( 3 )  Collation and sumnarization of the various widely researched 

areas, similar to the Air Force's Data Compendium, would 

prove helpful t o  many researchers. 

The computer programs available i n  this area 

Table 53. Dissemination Methods: Recommended Major Changes i n  NASA Tech- 
n i c a l  Informat ion* 

~~~ 

Change Executives Researchers 

More Timely Pub l i ca t i on  46% 41% 

Bet te r  Indexing, Data Ret r ieva l  Systems, Key 18 21 

Publ ish L i s t s  o f  New T i t l e s  1 1  1 1  

Words, and Number Systems 

8 

Improve Ma i l i ng  L i s t s  5 

Issue Works-in-Progress, Working Papers, and 
In te r im  Reports 

4 

2 

More Frequent Pub l ica t ion  3 9 
D i s t r i b u t e  D i r e c t l y  t o  Users 2 6 
Declass i fy  Sooner 2 2 

Increase NASA Personal Contact 2 2 

Issue Free 1 1 
~~~ ~ ~~~ ~~ 

*Based on 163 responses; 61 from executives and 102 from researchers. 
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Conclusions 

In the personal interviews two broad issues were discussed more than 

any others. These had t o  do w i t h  NASA leadership and NASA performance of 

basic research. Most executives seemed to  feel that ,  despite the valuable 

services performed by NASA and the overall high quality and dependability of 

i t s  information and despite i t s  unquestioned leadership i n  aerospace, NASA 

is not providing the kind  of leadership needed by the aeronautical industry.  

Opinions about whether o r  not NASA should be doing more basic research ranged 

from "basic research i s  desirable b u t  not a t  the expense of the applied 

research NASA i s  doing"  to "basic research should be N A S A ' s  primary orien- 

t a t  i on. I' 

Some other themes were repeated from company t o  company. 

need for better overall integration of a l l  research ac t iv i t ies  i n  the f ie ld .  

Related t o  t h i s  was the suggestion, reported both i n  the questionnaires and 

personal interviews, that  NASA periodically produce pub1 ications on the 

state-of-the-art and that  individual reports attempt to better correlate data 

from existing relevant research projects. 

NASA technical publications is  insufficient d a t a ,  needed by researchers i n  

companies to  effectively evaluate outcomes. 

because of the tendency of NASA publications not to come t o  definitive con- 

clusions. 

One was the 

0 

One of the major inadequacies of 

This becomes even more cr i t ical  

O f  a l l  the changes NASA might undertake to make technical information 

more accessible t o  executives and researchers, perhaps the most requested 

is more timely publication. Short of this, a suggestion was made several 

times tha t  NASA p u b l i s h  more works-in-progress, interim reports, or progress 
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reports. 

abstracts and sumnaries, published in some digest form by categories relevant 

Other publications requested were l i s t s  of new t i t l e s  w i t h  better 

t o  executives and researchers, as well as directories of NASA personnel and 

on-going projects and their  contacts. 

More interaction w i t h  NASA personnel i s  desired almost universally, 

a1 though t h a t  interaction which exists i s  termed "excellent" to "outstanding." 

Once contacted, NASA personnel appear t o  be h i g h l y  responsive t o  the needs 

of company personnel. 

The th i r s t  for more and more information on specialized topics i s  great. 

However, many executives caution t h a t  NASA i s  perhaps "spreading i tself  too 

t h i n , "  g i v i n g  basic topics too "broad a brush," and sometimes bordering on 

sacrificing quality for q u a n t i t y .  

criticisms o f  reports w i t h  insufficient data, weak correlations, and lack of 

Some o f  these concerns are echoed i n  the 

relating one project t o  other similar ones. 

THE IMAGE OF NASA TECHNICAL INFORMATION 

The mu1 tidimensional scaling p o r t i o n  of the study was undertaken t o  

provide preliminary information on the image t h a t  industry users have of 

NASA technical information. 

ways. 

and discussed. 

each pair o f  concepts, including those which are nearest to each other and 

those which are farthest apart. Second, the reference coordinates for a 

multidimensional space are  provided along w i t h  the graphic plot o f  the location 

of the concepts i n  the space. 

The data i n  this section are reported i n  three 

First, a matrix o f  mean distances among a l l  the concepts i s  presented 

This information can be used to determine the distance among 

These coordinates and plots are centered on 

I 

108 

i 



the concept of "NASA Technical Information" so as t o  determine the relation- 

s h i p  between the respondents' assessment of various aspects of technical 

information, including the concept o f  "NASA Technical Information," and the 

concept "My Job." Finally, data are presented which assess the potential o f  

using each of the concepts i n  the space to construct messages t o  move the 

concept of "NASA Technical Information" closer t o  the concept of "My Job." 

a .  

For example, a library may be concerned about the effectiveness of i t s  

services as perceived by users of the library. 

ident i fy  usage patterns, a t t i  tudes, and other information of value to the 

library. 

or  ways to  comnunicate existing services of which users are not aware or 

changes i n  current comnunication strategies t o  achieve greater acceptance of 

l ibrary policies and procedures. 

assistance. 

t o  each other multidimensionally. 

concepts w h i c h  are  important t o  them i n  relation t o  the l ib rary  are iden- 

t if ied.  The users then are asked t o  estimate the distance these concepts are 

from other key concepts. 

T r a d i t i o n a l  research can 

Unanswered, however, may be specific direction on message strategies,  

This is one area i n  which MDS can be of 

I t  does this by showing the relationship of concepts or terms e .  I n  interviewing users of l i b r a r y  services, 

These m i g h t  be "my work'' and "the library." To 

continue the example, the concepts important t o  the users m i g h t  be "convenient 

hours" and "adequate assistance. I' If "the 1 i brary" and "my work'' are con- 

sidered by participants i n  the study t o  be some distance from each other, while 

'konvenient hours" and "adequate assistance" are close t o  "my work" and distant 

from "the library," use of MDS techniques indicates that  t o  b r i n g  the concept 

of the l ibrary closer t o  the work o f  the respondent, emphasis should be placed 

on comnunicating information about the l ib rary ' s  hours and ab i l i ty  to be of 

personal assistance. For this  NASA study, 12 concepts were used and 66 
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relationships evaluated t o  identify which concepts, if  moved t h r o u g h  comnuni- 

cation messages and other efforts,  would better identify NASA technical infor- 

mation as valuable or useful to  company personnel. 

The Distance Between Concepts 

The distance between a pair of concepts i n  the multidimensional space 

indicates the similarity or dissimilarity between that pair of concepts. 

indicated i n  Chapter Two, data are analyzed separately for scientists and 

technologists. 

between each pair of concepts for the scient is ts ;  Table 55 presents the d a t a  

for the technologists. The closer the value i s  t o  0.0, the more the respon- 

dents saw the two concepts as identical. 

value, the less similar the two concepts are considered to be. 

As 

Table 54 presents the mean (arithmetic average) d i  stance 

Conversely, the larger the mean 

0 The average similarity for a l l  pairs of concepts was 6 5 . 8  for the 

scient is ts  and 7 5 . 0  for the technologists. 

t o  111.2 for the scient is ts  and from 27.3 to 123.1 for the technologists. 

T h u s ,  the two groups were reasonably similar i n  their  overall average and 

range of similarity judgments. 

The range of the means was 29.1 

The most important comparisons f o r  the purposes of this study are 

between the focal concepts, "NASA Technical Information" and "My Job," and 

the other ten concepts i n  the space. 

two concepts most closely related t o  "NASA Technical Information" for the 

scient is ts  were "Respected" ( w i t h  a mean of 36.8) and "Aerospace" (47.2). 

The two concepts which were least  similar t o  "NASA Technical Information" 

were "Timely" ( 7 9 . 8 )  and '!Problem~Solving" (81 .0 ) .  I n  other words, while 
scient is ts  viewed NASA Technical Information as  respected and related t o  

Column 1 of Table 54 indicates that the 

c 
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aerospace, they considered i t  neither very timely nor relevant to aeronautics, 

i n  the context of the 12  concepts which they were asked t o  compare. The 

data i n  Column 1 of Table 55 indicates that  for technologists the two concepts 

t h a t  were closest t o  their  view of "NASA Technical Information" are "Respected" 

and "Aerospace'' w i t h  means of 41.4 and 45.2, respectively. The two concepts 

least  similar were "Timely" (87.6) and "Problem Solving" (82.9). 

words, 1 ike the scient is ts ,  the technologists viewed NASA Technical Informa- 

tion as respected and related to  aerospace; however, NASA Technical Infor- .  

atian v!as'not perceived as very timely nor a major help i n  solving prob- 

1 ems. 

I n  other 

When the scient is ts  expressed their  views toward their  work, the concept 
i 
I of "My Job" (see Column 2 ) ,  the three concepts which were reported as  closest 

to their  conception of their  j o b  were "Problem Solving" (29 .1 ) ,  "Ideas" (40.1) , 
and Vseful" (40.9) .  

"Aeronautics" (61.8), "NASA Technical Information" (72.0), and "Basic Research'' 

(81 . l ) .  

The three concepts least  associated w i t h  "My Job" were a- 
Among the technologists, the three concepts most similar t o  "My Job" 

I 

(see Column 2 )  were "Problem Solving" (27.3) , "Useful I' (31.4), and "Respected" 

(36.9). 

Technical Information" (81.2), and "Basic Research" (111.5). For both groups,  

the concepts of "Problem Solving" and YJseful" are central t o  their  view of 

their  work. 

important to technologists. Both groups are also i n  agreement t h a t  "Basic 

Research" and "NASA Technical Information" are least  similar to  their  job 

conception. 

include "Aerospace" i n  this group o f  least  simi l a r  concepts. 

The concepts that  were least similar were "Aerospace" ( 7 1 . 2 ) ,  "NASA 

"Ideas" are important to  scientists,  while "Respected" i s  

I n  addition, scientists include "Aeronautics" and technologists 
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The Relationship of NASA Technical Information to "My Job" 

Using a multidimensional scaling routine, data for the 12  concepts were 

analyzed to provide coordinates and plots for a three dimensional space. 

Figure 1 provides plots for scientists and Figure 2 for technologists. 

ence coordinates for the 12 concepts of three-dimensional space are i n  Table 

Refer- 

56 for  both groups. To center the "NASA Technical Information" concept, the 

coordinate system is standardized and  centered a t  the 0.0 point for each co- 

ordinate ( i . e . ,  the origin). The concepts are located i n  space i n  relation 

to their projection on the three reference coordinates. 

cept of "My Job" projects onto the first coordinate dimension a t  72.1 units 

from 0.0 for scientists and -2.74 units for technologists. 

shows that the three dimensions o f  the coordinate system account for 82% of 

the variance i n  the data for scientists and 80% for technologists. 

figures are quite h i g h  for human respondent data, supporting the validity of 

the mu1 tidimensional scaling analysis. 

For example, the con- 

Table 56 also 

Both a .  

Since the coordinate system is centered on the concept of NASA Technical 

Information, the column i n  Table 56 labeled "Vector Distance" represents 

the distance between these two concepts. 

that the concepts farthest  from NASA ,Technical Information for scientists 

are  "Problem Solving" (83.80J, "Timely" (75.09), and  "My Job" (73.04); for 

Examination o f  this  column shows 

technologists, these concepts are "My Job" (99.90),  "Problem Solving" (81.761, 

and "Timely" (79.21). Concepts closest to NASA Technical Information for 

scientists are  "Respected" (29.89) and 'IAerospace'' (39.83) while for  tech- 

nologists the closest concents are MAeronautical't (39.94) and "Respected" 

(43.87). The distance of the concept o f  "My Job" from the concept of NASA 
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Technical Information clearly indicates that  NASA Technical Information i s  not 

seen by these rospcndents as  a vital part of their everyday work process- 

Neither do they see NASA Technical Information as very timely or as i n v o l v i n g  

prcblem solving to a very great extent. On the other hand, NASA appears t o  be 

highly respected for both groups. Interestingly, scientists associate NASA 

Technical Information w i t h  "Aerospace" while technologists associate i t  w i t h  

"Aeronautics," a f i n d i n g  which may reveal an  interesting difference between 

the two groups. 

for the distance among concept pairs i n  the previous section. 

These findings are  a l s o  highly consistent w i t h  those obtained 

The Potential for Chanqing the Image 
of NASA Technical P u b l i c a t i o n s  

As indicated i n  the preceding section, concepts that are arrayed i n  a 

mu1 tidimensional space provide a graphic representation of the relationship 

among those concepts a t  a particular point i n  time. B u t  concepts change over 

time as people learn, gain new experience, receive new information, etc.  And 

often, since the concepts are a l l  related t o  each other, a change i n  one 

concept produces changes i n  several o r  a l l  o f  the others. This fact  can be 

utilized to change the position of  any of the concepts i n  the space because 

research has shown that i t  i s  possible t o  change the position of one concept 

relative to  another (the two focal concepts) by introducing information about 

one o r  more of the remaining concepts i n  the space. 

virtue o f  their  position i n  the space contain the greatest potential for 

changing the distance between the focal concepts can be used t o  develop 

message strategies designed to impact on t h e m .  

Those concepts which by 

The d i f f icu l t  part is t o  
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determine those concepts about  which new information should be introduced, 

The procedure works as follows. The goal i s  t o  move one concept closer 

t o  the other in the space, since as research i n  the areas of v o t i n g  behavior, 

adoption of innovations , and marketing has shown, when the distance between 

two concepts shrinks, the concepts are seen as being more similar. Techni- 

cally, this means calculating the resultant of the vector space defined by 

each possible subset of concepts; t h a t  resultant which l ies  closest t o  the 

vector between the two focal concepts identifies t h a t  se t  of concepts which 

should provide the greatest potential for moving the selected concept toward 

the target concept. 

I 

The focus of the present study makes i t  appropriate t o  explore the 

potential for  moving the concept of "NASA Technical Information" closer t o  

the concept of "My Job." In  order t o  determine w h i c h  of the other ten con- 

cepts i n  the space should be used as the foundat ion for  message strategies, 

a l l  possible combinations of concepts should, ideally, be examined: 

concept, two concept, three concept strategies and  so on th rough  the single 

ten concept strategy. 

"NASA Technical Information" closest t o  the concept of "My Job" can then be 

selected as the basis for message strategies. 

one 

Changes i n  those concepts which move the concept of 

In Table 57 we provide the top three message strategies for  moving the 

concept of "NASA Technical Information" toward the concept of "My Job." Four 

sets o f  strategies are presented: 

p l u s  the best three strategies using two concepts, three concepts, and four 

concepts. 

technologists. 

the best three using a single concept, 

Strategies are presented separately for the scientists and 
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for the focal 

the resultant 

to 1.0, the c 

the potential 

target concep 

Table 57 

Solving" will 

The number i n  parentheses after each concept s e t  i s  a correlation coeffi- 

cient representing the degree of association or closeness between the vector 

pair ( L e . ,  the selected concept and the target concept) and 

vector for the concept set l isted.  The closer this number i s  

oser that  these two vectors l i e  t o  each other and the greater 

of the concept se t  t o  move the selected concept toward the 

shows t h a t  single concept messages that emphasize "Problem 

be most effective w i t h  sc ient is ts ,  while messages t h a t  concen- 

t r a t e  on showing that "NASA Technical Information" is  "Useful" or will involve 

"Problem Solving" will have the greatest impact on technologists. 

single concept message that will work reasonably well w i t h  b o t h  groups i s  

desired, the concept of "Problem S o l v i n g "  i s  the best choice. 

approach, NASA technical documents would be reviewed carefully to determine 

their  ab i l i ty  t o  assist users i n  solving problems and a concerted attempt 

would be made to develop messages to  convey this feature. 

I f  a 

In this 

0 

If two concepts are-emphasized w i t h i n  the same message, the best choice 

for scient is ts  i s  "Timely" and "Aerospace," while for technologists i t  i s  

"Timely" and "Adequate." 

appears i n  two of the t o p  three message choices, while among technologists 

the concepts o f  "Accessible" and "Adequate" each appear twice. 

Note that for  scient is ts ,  the concept o f  "Aerospace" 

When three concepts are embodied a t  the same time i n  a message, the 

best choice for scientists is "Useful ,I' "Adequate," and "Aeronautics." 

technologists, the equivalent choice i s  "Aeronautics, "Problem Solving," and 

"Ideas." 

top three sets for scient is ts  or for technologists. 

For 

"Timely" i s  the only concept t o  appear more than once among the 
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Finally, under the four concept message possibli t ies,  the single best 

choice for scientists i s  a strategy t h a t  embodies the concepts o f  "Timely," 

"Problem S o l v i n g , "  "Ideas ,I' and "Aerospace." Technoloigsts can be communi- 

cated t o  most effectively using the concepts of  "Accessibility," Useful ,'' 

"Aeronautics ,I' and "Basic Research." Inspection of the concept sets 1 isted 

under the four  concept heading indicates that there are several concepts that 

appear twice, b u t  none more t h a n  t h a t  often. 

Given these i n i t i a l  results outlining the concept sets best suited for 

a message strategy t o  unite the concepts of "NASA Technical Information" and  

"My Job," the problem becomes one o f  selecting the "best" strategy t o  employ. 

Two factors should influence this decision. The f i r s t  i s  a s ta t i s t ica l  

criterion: 

desired movement between "NASA Technical Information" and "My Job?" The 

second factor i s  a pragmatic one: which strategy i s  best suited t o  actual 

implementation; i n  other words, which strategy can be most readily turned 

i n t o  a set  of operational guidelines such t h a t  the messages which are produced 

as p a r t  o f  NASA's Technical Information act ivi t ies  can be said t o  embody 

these attr ibutes? 

which strategy provides the greatest 1 i kel i hood of creating the 

On the basis of the f i r s t  criterion, the s ta t i s t ica l  one, the best 

strategies for scient is ts  incorporates "Timely," "Problem So lv ing , "  "Ideas," 

and "Aerospace." T h i s  suggests that NASA should ensure t h a t  i t s  information 

dissemination is  seen as timely ( i t  reaches users sooner t h a n  a t  present), 

problem solving (deals w i t h  major problems of current interest  t o  users) , 
ideas (presents and i n i t i a l ly  tes ts  o u t  new ideas), and aerospace (deals w i t h  

aerospace topics). 

basis i s  to emphasize "Accessibility," "Useful ,It "Aeronautics," and "Basic 

For technologists, the best strategy on a s ta t i s t ica l  
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Research." T h a t  i s ,  the messages would reflect  a greater involvement of  

aeronautical researchers i n  NASA equipment and f ac i l i t i e s  (such as the wind  

tunnels), t h a t  the research be useful (relevant to the incremental research 

favored by aeronautical workers) , pertaining t o  aeronautics problems (rather 

than aerospace), and reflecting basic research (rather than more "ivory tower" 

research). 

However, i t  migh t  n o t  be feasible t o  engage i n  a strategy that required 

technical information t h a t  i s  adapted t o  specific audiences. Furthermore, 

following the second criterion noted above, i t  m i g h t  n o t  be feasible t o  

implement some aspects of a particular strategy, for pragmatic or policy 

reasons, etc.  

appropriate t o  both types of respondents, is indicated. 

a strategy that will be effective w i t h  both groups a t  the same time, even 

though  other strategies are available on an individual basis. Using this 

second criterion, an optimal strategy can be suggested: "Timely," "Adequate," 

and "Basic Research." This strategy i s  among the t o p  three concept strategies 

for  technologists and, while there are some better scient is t  strategies,  i t  

i s  nearly as strong ( i t  was f o u r t h  best). This strategy suggests t h a t  NASA 

Technical Information be planned, conceived, disseminated, and promoted to 

the aeronautical industry i n  l i g h t  o f  a timeliness goal ( i s  i t  getting t o  

respondents as soon as they would desire),  an adequacy goal (are users getting 

enough explanation when they receive information, o r  are there many unanswered 

questions) and a basic research goal (does the content of the report cover 

topics that  are of fundamental importance to  the cl ients) .  

I n  that  event, a n  alternative strategy, one that seemed t o  be 

This means selecting 
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Introduction 

This chapter presents the recomnendations of this report. They are 

based on the information about the generation, dissemination, and utilization 

of NASA technical information acquired through the primary questionnaire, 

conversations w i t h  executives, and the MDS analysis employed i n  the study. 

In the previous chapter, most sections contained conclusions, along w i t h  

comments obtained from executives and researchers. Where, i n  our judgment, 

these suggestions are appropriate, they have been incorporated i n t o  this 

chapter. All of the recomnendations, however, are based on a t o t a l  evaluation 

of a l l  data rather t h a n  on i n d i v i d u a l  suggestions made by an i n d i v i d u a l  or a 

particular company. 

. 

The organizat ion of the chapter generally parallels the sequence of 

major issues i n  Chapter Three: content, presentation of information, wr i t i ng  

s tyle ,  format and design, and dissemination method issues. 

there are recommendations covering comnunication between NASA and company 

executives and researchers which were derived from the assessments of NASA 

technical information da ta  and the MDS study. 

0 
In a d d i t i o n ,  

In this study, a wealth of information was obtained about NASA technical 

A number of conver- information generation, dissemination, and u t i l i z a t i o n .  

sations w i t h  executives, a l o n g  w i t h  some of the questionnaire d a t a ,  presented 

very positive assessments of NASA. These are discussed i n  Chapter Three. 

T h i s  chapter, however, focuses on those problem areas which need consideration 

by NASA. 
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Content 

N A S A ’ s  function as a major supplier of technical information t o  the 

aerospace industry imp1 ies the importance of identifying what aeronautical 

companies believe to be their specific information needs i n  areas where NASA 

does research. Both the research questionnaires and conversations w i t h  

executives indicated t h a t  a t  times NASA appears not to know these basic 

information needs ( a l t h o u g h  i t  usually was reported that once brought  t o  i t s  

attention, NASA i s  responsive t o  these needs). 
/&”& 

-In the general p l a n n i n g  process a t  NASA and prior t o  

ini t ia t ing new research, NASA needs to  o b t a i n  greater industry i n p u t .  

are many ways that this  could be accomplished. 

There 

-/Ucf 
-0 supplement current advisory committee functions and provide 

greater breadth of i n p u t  from 
0 

A.*,tcyoluc& 
-within NASA to-,pct &. 

purpose of identifying industry information needs. 

encourage companies to identify individuals t o  act  as liaisons w i t h  NASA 

Concurrently, NASA should 

specifically for this purpose. As par t  o f  th is  liaison responsibility, a 

f i r s t  step should be t o  identify individuals throughout organizations a t  

executive, research, and o t  e r  levels. - ,  ad / c.‘. /. 1 , 
, d i - F u l d  - conduct formal studies t o  - 

] L A / /  f - x u  -/. f < ‘-4 

-articularly i n  the areas of needed 

research and dissemination of specialized information. These studies should 

sample the entire industry and a l l  areas of specialization w i t h i n  t h e m  which 

have occasion t o  use NASA technical information. 
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&, NASA should encourage companies i n  the&’- ’ * ’  b 
-,//t+: 3 ‘ /”- 

statements t o  NASA which focus on information- . An 

alternate t o  this would be a n n u a l  meetings between NASA and companies to 

identify and priorit ize information needs. 

junction w i t h  meetings recomnended i n  the section on comnunication contacts. 

Fourth, NASA should continue moni tor ing  and assessing i t s  technical 

These meetings could be i n  con- 

information on a regular basis i n  a manner similar to the present study, 

concentrating, perhaps, on specific content areas. 
A:; , . I .  -’ 

The state-of-the-art publications produced by NACA are considered 

“classics” today, i n  frequent use by executives and researchers, despite being 

dated. A renewal of this  type of project by NASA i s  considered by both groups 

as highly desirable and  an appropriate NASA function. 

should produce on an annual basis 
0 .  

til- ‘ I . 1  1 3  7)L/L/CcL / 1 _ L L f L  

n a- information need. ’ 
~ 

These may have a focus somewhat different t h a n  some of the NACA publications of 

this type. 

systems i n  space vehicles. 

cation should at tempt  to incorporate n o t  only .information existing w i t h i n  NASA 

b u t  from other sources as well. 

One suggestion made was for an operational history of dynamic 

As recommended i n  other sections, any such publi- 

Representatives of the industry should be involved i n  the process of 

selecting topics for these publications and the type of information which 

should be included. T h i s  can be accomplished, as suggested i n  the section 

on identification of information needs, through the work o f  liaisons between 
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NASA and companies, formal studies,  and recomnendations s o l i c i t e d  on a regu la r  

dimensions. One re fe rs  t o  the inc lus ion  o f  c e r t a i n  categor ies o f  in fo rmat ion  

i n  repor ts ,  wh i l e  the second aspect o f  t h i s  issue r e f e r s  t o  i nc lus ion  of 

research data i n  repor ts .  Both a re  important. 
*. > .  & Most research repo r t s  appear t o  conta in  some o f  the 

f o l l o w i n g  categor ies o f  in fo rmat ion  i d e n t i f i e d  as important t o  executives and 

researchers: costs, t e s t  ve r i f i ca t i ons  and resu l t s ,  operat ing performance, 

conf igurat ions,  co r re la t i ons  and other parametr ic data, r e l a t e d  in fo rmat ion  

from o ther  repor ts ,  and design considerat ions (see Chapter Three sec t ion  on 
? , * . *  , l C  : A ,  L - 

General Content In format ion Needs). -these 0 should be 
/&l”l(r ’e , 7 

-tandard format created, and c r i t e r i a  developed f o r  s p e c i f i c a t i o n  

o f  data, i n  these categor ies.  
c/ r /  r+ 1 . / ? ’ A  i .  , L - 2  9 * L & : ? I / ( F L L J  

s hou 1 d be- 

Since the  data f o r  some research can be enormous, one method of 

. .  . , .  h- 
i n  some way. 

meeting researcher needs i s  t o  i d e n t i f y  i n  pub l i ca t ions  where t h i s  data can 

be obtained and, o f  course, supplying i t  t o  researchers upon request ra the r  

than inc lud ing  i t  as p a r t  o f  the report .  A study using representat ive 

research repor ts  a l so  would be bene f i c ia l  i n  fu r the r  i d e n t i f y i n g  the depth 
e-- 

and method o f  presentat ion o f  data desired by tompanies. 
I. - ,  /?/,U,,,?+ r;i‘ ‘ t C ? ? C ( L d I r . L  / - : A ’  ; L . ‘ . < C / . L * . f  t - L * L ! w  

The i n t e r e s t  i n  i n t e r i m  reports, working papers, o r  progress repor ts  

appears t o  be c lose ly  r e l a t e d  t o  the - NASA publ icat ions,  
/..-et; ?/ 7, , I , . e 
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as well as the desirabil i ty from the p o i n t  o f  view of  executives and 

researchers i n  aeronautical companies of  i n  

specialized fields.  Awareness of on-going projects may be beneficial i f  a 

company has a similar project, t o  avoid duplication of efforts,  and t o  reduce 

costs i f  an on-going project can produce d a t a  which otherwise could only be 

obtained by a second research effort. A,+ ,,t # j * ::*I _ '  , __ While a requirement of a l l  on-going research and other 
' _ .  r l  * _ -  I 

-. 
, - ,  ~ t / c - t  1 '  . - _  . 

projects appears t o  be the , these 

should be distributed throughout the indus t ry  i f  this i s  currently not  done, 

along w i t h  publication of more working papers. These should be concise and 

adequately describe the purpose of the s tudy ,  components, methodology, and 

anticipated outcomes. They should be made available either free or a t  low 

cost and disseminated quickly t o  direct users of NASA technical information. 
- -  

A s  w i t h  other NASA reports, t h e  names of individuals working on t 

project should be included as contacts for others who w i s h  to obtain add i -  

tional information. 

For many of the same reasons t h a t  executives and researchers wish t o  

receive interim reports and progress reports, as well as many other reasons, 

greater h i n  t h e  aerospace industry- 
-r ,, .* ' I  I ,  A. --+ ' C  <l .* -  I 

- 
? ? A / . *  >TL., -7 *-i r" These are important to both executives 

and researchers i n  keeping abreast o f  their  area of specialty and the f ie ld  

i n  general. In addition, infomation on these types of topics is  needed to 

help companies plan research projects, reduce costs by avoiding duplication 
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o f  effor ts ,  and help w i t h  other problem-solving act ivi t ies .  
/ 

, t < . l - P ,  1 '  9 - - NASA should publish a bi-monthly or quarterly report 

on general directions , trends and direction of overall NASA act ivi t ies ,  

information needs identified by NASA and others, and p l a n n i n g  schedules. Such 

a publication appears t o  exist  i n  either the NASA Research Planning Documents 

and NASA Research and Technical Objectives and Plans,  b u t  - 2/ -.-: ~ 'd . ; i 7 * p /  

executives and researchers i n  the aeronautics industry.  Further research i n  

this area may be desirable, particularly to  avoid duplication of a NASA 

effor t  i n  this direction w i t h  similar information published i n  journals and 

by other sources. 

A second informal publication wh'ch appears t o  be needed i s  a quarterly 
p.'fl('- I ; .I 1. / t i !  (I 1 ' '  .- 17t .** ,-,: 4 (l e>; - 9" L 3 ~ 

4 C I  -as weil as recently com- 
2 -  

or 

pleted or planned research and other projects. 0:  T h i s  should briefly describe 

the project, i t s  focus, and the types of information the project i s  expected 

to produce. The  names of key contacts involved w i t h  the project should be 

included. An indexing system appropriate for  the specialized interests of 

companies is  needed for such a publication (also see section on Information 

Retrieval Systems). 

Presentation o f  I n f  onna t i  on 
J - c  4 - I  /;. 5 : I , C C C \ ( P  2/ J/.. /Ll :/, 1 -  ! 69 c!A;_ 3p- - 

8 , 1 I ' : f'. identified i n  the 

I 

primary mail questionnaire is the -f most NASA publications 

the research project!-G There may, for example, be dozens 
L 

. / -  1, 
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of wind tunnel tes ts  w i t h  none of t h e  reports attempting to sumnarize o r  

correlate relevant data. Work done outside NASA often i s  n o t  included i n  

NASA reports. 
/c, '., 

In a11 research reports and other technical publica- 
-,,, -j' L L  , , - I ?  . i * V I ~ - .  I : -I , . , -  + .  

tions, a section should be included- 

mation available w i t h i n  and outside NASA. The publications also should - 

other l i t e ra ture  i n  the field.  
,,.C#,& , ->'., c /?' . c ... <. I- I . . 

A -0 meet th i s  need i s  to producl,  similar 

t o  those of the Air Force, which are indexes to information on specific 

topics available i n  the entire field. 

These types of ac t iv i t ies  are examples of one type of problem-solving 

act ivi ty ,  a concept discussed i n  more depth i n  the section of recommendations 

evolving from the MDS study. 
I - I  

, ,  i / n  .f. ?-, , _ .  aLL..,- 

The issues o f  identifying information needs and completeness of infor- 

mation and data i n  reports has been covered i n  the previous section. A 

related issue concerns precisely how the categories of Information and 

research data are  presented i n  publication. 

Most NASA reports should have general patterns or 

guides  for organization of information. Reporting must be more systematic, ,- . c 
. , . / M I  , 

< -  

educed w i t h i n  NASA i t se l f  and which 

generally a re  more highly respected because of their  thoroughness , organizatiob 
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and completeness. 

reports produced by other government agencies, private industry, research 

organizations, universities, and others. 

A very useful study for NASA would be t o  analyze similar 

Part o f  such a stedy should focus 

on methods of organizing and presenting information. a 

Key information should be highlighted b o t h  i n  sumnaries a t  the beginning 

of  reports and i n  the reports themselves. 

a logical sequence or pattern made apparent a t  the beginning of the t o t a l  

Information presented should follow 

report and i n d i v i d u a l  sections. Various levels of headings also are needed 

t o  help organize infomation fo r  the reader. I n  short, NASA needs t o  develop 

a manual of style t h a t  wi l l  facilitate,the organiza t ion  of i t s  technical 

reports (see section on Writing Style). 

t- Non-NASA projects and authors are only i n -  

frequently referenced. 

f igu ra t ion  or method of a particular manufacturer or branch of the military 

service, concepts espoused by one organization i n  the industry, or a n  issue 

of greater interest internally t o  NASA t h a n  t o  the industry as a whole.; 

Research concepts often are oriented around a con- 

- I  
.J -. 
/ 1 ' L r - . L  - 

Recomnendations. As projects begin t-h-1 

beyond NASA i t se l f  and these should be referenced i n  the f i n a l  report. 
i-,L 7 ~ 1 e 7- a*- ' ,'d" - -  

Another of  the key issues identified i n  the study has t o  do w i t h  the 

quality of abstracts (also see section on Dissemination) and  summaries. 

Given the volume of information available today, good abstracts and sumnaries 

help executives and researchers i n  quickly identifying and classifying 
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techn ica l  informat ion as immediately usefu l  on an e x i s t i n g  pro jec t ,  o f  

general  i n t e r e s t ,  o r  of no i n t e r e s t  a t  a l l .  
/' /&e,,, , I  1 I * { L ' / L + 4  Q / L P  : c,c A1.L L L L 7 ' E ,  p., /c , . '< L L I ,  L? 

Each NASA pub l i ca t i on  +-- 
descr ip t ions  of  the  pro ject ,  data contained, conf igurat ion 

2 . 4 L Z - c  7 7 L % i A  

informat ion,  and key concepts re levant  t o  the  aerospace indus t ry .  This may 

requ i re ,  as suggested i n  a subsequent sec t ion  cover ing indexing and key 

words, f u r the r  research t o  i d e n t i f y  s p e c i f i c a l l y  the type o f  content more 

re levan t  t o  execut ives and researchers i n  d i f f e r e n t  types o f  aeronaut ical  
/ 

e author should be a t ra ined  technica l  writer>) 
r 

, r u t  k:< L. *L , < J X .  > I  , i .  ! <  - , € C c ' . . C i -  
I 

. An add i t i ona l  sec t ion  appropr ia te fo r  

many repor ts  i s  one on d e f i n i t i o n s ,  w i t h  c l e a r  and complete d e f i n i t i o n s  (what 

the  term does and does n o t  inc lude) .  (A lso see Content sec t ion  on Basic 

Research fo r  an example o f  the importance o f  usefu l  d e f i n i t i o n s  and methods 

o f  s t a t i n g  them.) 

( b - 2 - t c ! L C V i  6 i . j .  

-some execut ives and researchers, they a l so  recognize both the 

d i f f i c u l t  o f  t h i s  a c t i v i t y  and the  bene f i t s  o f  a l low ing  i ndus t r y  and o ther  

researchers t o  draw t h e i r  own conclusions based on t h e i r  spec ia l  i n t e r e s t s .  

The issue o f  conclusions a l so  appears t o  be r e l a t e d  t o  t h a t  of completeness 

of in fo rmat ion  o r  adequacy o f  data inc luded i n  repor ts .  

-long w i th  new methods f o r  improving conclusions. I f  the  p r a c t i c e  

Of n o t  drawing conclusions i s  continued, then more s t r i n g e n t  requirements 

135 



0 .  should be developed t o  ensure that reports contain ( 1 )  the breadth of infor- 

mation categories needed by researchers t o  draw their  own conclusions (e.g. ,  

t e s t  verifications, correlations, analyses o f  data, and operating perfor- 

mance), and ( 2 )  the d e p t h  of information and d a t a  needed by researchers t o  

Val idate their  own conclusions. 

The data on information needs indicate that executives and researchers 

need and use very different types of information. 

that executives feel t h a t  NASA i s  providing very l i t t l e  of the type of 

information that they need for the executive functions they f u l f i l l .  

sense, executives constitute an audience highly  underserved by NASA techni- 

cal information. This specialized executive and management information is  

h ighly  important because executives are the ones who determine the research 

pr ior i t ies  o f  their  own firms; they also are the ones who are i n  a unique 

position to influence those i n  the legislative and executive branches i n  

The data also are clear 

I n  a 

O B  - 

government who make policy decisions that effect  NASA and the 

nautical industry. 
/&?in,/ : . t . 4 . , ? *  J - NASA should establish a policy o f  prov 

tion developed specifically for the executives i n  aeronautica 

order to a s s i s t  them i n  their  unique executive and mana,gernent 

entire aero- 

d i n g  informa- 

companies i n  

functions. 

-nd automatically distributed through STIF t o  executives throughout 

the indus t ry .  
-cr 

.a 
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Wri ti ng Sty1 e 

The actual style of w r i t i n g  used i n  NASA publications does n o t  appear to 

be a major problem. Executives, however, do voice some criticism of the 

often very formal , tutorial style of w r i t i n g .  

c r i t i c ize  the clari ty of w r i t i n g  i n  many NASA publications. 

Researchers, a t  the same time, 

- 1.J;. c /" ,r* i i' I(* I ,  >-?*a - - E  4. . . A > .  U y - f  C C C - l  
t -*-* c -. There are - . .  concerning 

w r i t i n g  style other than urging t h a t  authors a t tempt  to use reasonably 
* I  - rll Li '?-ti , & A J  

e ,  striving for- throug- 
W p T 7 ' '  I" 

-9- ' 

In  the editing process, i t  also may be desirable t o  include specialists 

i n  various areas included i n  reports. 

design, for example, a designer should review copy to help assure that design 

information is  "written for designers." The same holds true for mathematical, 

engineering, cost, and other sections. 

as approaches to data, are apt t o  be q u  t e  different from those of a computer 

expert. 

I n  sections which concentrate on 

The needs o f  a cost analyst, as well 

I t  i s  likely that, i f  i t  does not currently exis t ,  a manual for authors 

This could provide examples of w r i t i n g  of technical publications i s  needed. 

styles,  ways of presenting information, required formats, standards for 

information reported, and other instructions. 

Format and Design 

& L R , d d  

reports: the size often is- m, type size or ~ 
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style  i s  inadequate or p l o t t i n g  unclear, and the style i s  not u p  t o  contem-' 

porary standards. , 

(3 > *_ - - I  -2 / ' _ c s ,  , v r  .- I~C*,- ,c' . c ' ' i- 

-NASA should make a the - o w ,  

c- 
charts, and i l lustrat ive matter used by business and indus t ry ,  private 

research organizations, professional associations, and others t o  determine 

more contemporary formats.. Wherever possible, g r i d s  should be used on g raphs ,  

and type size should be of  a l eg ib l e  size. 

JLi :dpr i : :, / , . / r  ; .. I '. .'-- 

, L v r  
' 1  7 * L a . ,  I , ic. 'i 

The - ot  unique to the aerospace industry and 

i t  i s  as intense i n  this industry as i t  i s  among users i n  other fields. As 

observed i n  Chapter Three, executives and researchers identify many problems 

related t o  the use of microforms, ranging from lack of  an adequate number of  

readers t o  the inconvenience of using them. The only benefits executives and 

researchers could identify were lower original costs, a l t h o u g h  there was a 
a 

feeling that i n i t i a l  savings do not match the higher costs i n  time i n  using 

microforms over hardcover pub1 ications. 

Recomnendations. NA2A should review the costs and benefits of micro- 

nd us- fiche and e- 

I n  the former areas, t r a i n i n g  programs for researchers 

L .  - - a ~ c , c ;  ,{/CL- 7 - s  - .- 4 * I ,  7 t + d ~  * + * dii7/1. a, t 
1 

may be helpful, developing these and/or presenting ..&. tbem through company 

librarians. I f  microfiche i s  continued, irrrnediate attention should be given 

to type size and legibi l i ty ,  along w i t h  improved q u a l i t y  of  reproduction. 

Com-fiche, computer generated microfiche, were particularly identified as 

being highly variable i n  quality. When addressing the problems of microfiche, 
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NASA should give h i g h  priority t o  a n  examination o f  the q u a l i t y  control of 

corn-fiche. 
A,,.; c ; ,, 

Executives more than researchers have some 
/J i i . c ? '  , z:)e 

of- ~~ _ ,  of text material, and other typographic matters. 
/&/4 , - / . 1 - / - , .  " 

-- -. In using type faces and sizes, specifying spacing 
/A,& ,. / ( I  

between lines,  and  length of type-set lines o f  copy, NASA 00~1- 
n ,  ,, ,,A* l,' d -v -. , , L d  i C f  ,.., 

Generally, people over 40 have more difficulty w i t h  sans ser i f  type faces t h a n  

do younger people who have more equal ease i n  reading either serif  or sans 

ser i f  type faces; type size under  10 p o i n t  i s  more d i f f icu l t  for- people to 

read w i t h  increasing age; and long lines of  type are much more d i f f icu l t  t o  

read than shorter 1 ines. 

t i o n  measure increasingly taken by many companies, requires sl ightly larger 

Reduced l i g h t i n g  conditions, an  energy conserva- 

a 
type s i t e  and greater spacing between lines t o  maintain ideal legibi l i ty .  
& ,dL:&;  

While NASA appropriately uses a variety of  b i n d i n g  methods for i t s  
/L CCL' :.. - 

different publications, one frequent criticism by researchers i s  that- 

schematics, Q - T \ ~  - Even executives 

voiced this complaint to some extent, noting that i t  is more d i f f icu l t  to 

handle a publication which will not stay open or l i e  f l a t  on a desk or table. 

One NASA requirement for reports o f  contracted projects i s  t h a t  they be 

reproduced on 100 pound text stock w i t h  a 100 pound cover stock. The 
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b i n d i n g  must be staples or stitches i n  the margin. 

reasonably lengthy, the weight of t h e  text and cover stock, along w i t h  the 

use of staples for  b i n d i n g ,  will make the publication somewhat awkward t o  

If  such a report i s  even 

suggestion. 
I ? I ”  / 7, cfl / L L  7LC J y b  C-r */ / I d  . ’ d  

<- 
c J - A L (  * _ .  - 

rchers rppor- 

nd user manuals t o  accompany 

computer programs developed by NASA. Primarily this i s  a problem of the long 

period of time which elapses between reporting of a new computer program and 

availability of accompanying materials. 
a 

y,cp/u ,, ‘< ) - ( ,  -LI c ‘2 . 0.cL-C 4 c d-f A ’  r 7 7 , :  * 

NASA should- or near the 

same time t h a t  new programs are published; magnetic tapes o r  card decks should 

be made available more rapidly after p u b l i c a t i o n  o f  the report on new computer 

programs. 

Dissemination Methods 
J ; 4:: : -d 

Of a l l  the issues identified in the primary mail questionnaire, one o f  

the most recurring ones has t o  do w i t h  timeliness of NASA technical informa- 

t ion .  Both executives and researchers identifi Y 

.T! - < f  . 
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a major inadequacy of NASA technical information, and as a major recomnended 

change. - L7,! ('j r-, /G I - .  
An i n i t i a l  activity should be to- undertake a- 

d ( * p  -~ s/' t ,  - J L ,  : s i -  and y * ,  ( A .  

nd NASA technical i nfor- 
I 4 1- 

the NASA 

study should investigate the processes o f  ordering, shipping, receiving, 

storing, and disseminating information from S T I F  t o  company personnel. 

A second act ivi ty  should be t h e  development of a clear manual on S T I F  

services, types of publications i n  different STAR categories, formats, order- 

i n g  methods, sources for individual copes of publications, and  other infor -  

mation relevant to o b t a i n i n g  NASA publications. 
f f -  &LLP I ,  I ' I  / ,( z: . ccc U ' , k i / #  d 

In smaller companies or i n  

ture search capabi 1 i ties, there 

' volume o f  information available 

any size company without sophisticated l i t e ra -  

i s  a problem i n  assessing from the great 

that which i s  needed quickly for a project a t  

hand. 

l i t e ra ture  search b u t  apparently less than eff ic ient  for company executives 

or researchers i n  quickly identifying new publications of general interest  

or any publication w i t h  desired specialized information. 

1 i brarians, working w i t h  executives and researchers, have begun extracting 

from STAR l i s t s  of new publications of particular interest  within their  

companies. For an engine company, for example, this  requires reading  a l l  STAR 

abstracts and attempting t o  determine which contain information of imnediate 

interest w i t h i n  the company. 

STAR provides the most basic o f  indexing methods, helpful i n  a general 

Some company 
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Current computer 1 i terature search services are considered highly effec- 

t ive by those companies w h i c h  are able t o  use them. Between t h a t  h i g h  level 
0 .  

and the more elementary STAR system, there are probably a number of techniques 

which NASA could use t o  meet information retrieval needs which are currently 

not effectively met for company personnel (also see following section on NASA 

RECON System). 
& ( . , , . , > I ,  I -1. T , - * d  , 
I-.-nnr(,c-l One of the information dissemination functions of NASA - dTt - u. 6 4 t  c * -  . 4& 4-u: _. 7 ._ ,-.7 7 LI L ..' -. 

could be to i n addi- 

t i o n  to  the current categories i n  STAR. 

ca t i  ons re1 evant t o  the- or -or other special i zed compani es 

w i t h i n  the i n d u s t r y  o r  relevant t o  specialized units w i t h i n  companies ( i  .e. ,  

Listings, f o r  example, of  new p u b l i -  
,-L I I ' i d  > .* I .  I 

7 . t .  ,*4 ,,L" 

materials, composites, thermodynamics, e tc . )  would b r i n g  new publications 

more quickly t o  the attention of managers and members of their  s taffs .  
1 , , -  &,,. '?' *-- bJi&?i+- 2A.r.' r X  > b-- STf-lC 

Some -in th- presently and 

other indexes may be desirable, the changes reflecting current information 

needs or l i terature  search patterns of direct  users o f  NASA technical infor-  

mation. 

l i b r a r i a n s  who conduct l i terature  searches and executives and researchers. 

An inadequacy o f  NASA technical information was identified as the 

"quality of abstracts," suggesting t h a t  existing Selective Dissemination of 

This would involve a small, specialized study involving company 

Information systems (SDIs) , "p ro f i l e  sheets," or abstracting services do not  

provide the depth of information needed t o  determine i f  the publication may 

be useful. NASA should develop a set o f  standards for authors  t o  help them 

i n  developing their  own abstracts and summaries. A t  a more sophisticated 
.I) 

level, foha ' i  abstracts in' STAR, SCAfi, and- o-ther indexes should be improved. 
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NASA also should consider publication of  abstracts or profile sheets i n  

specialized subject areas which can be sent frequently to users. 

I t  i s  likely t h a t  a variety of methods are needed t o  a i d  i n  p rov id ing  

awareness of significant new publications and i n  faci l i ta t ing retrieval of  

information. In addition to the above recommendations, NASA should consider 

- t r a i n i n g  programs for company 1 ibrarians on methods of assessing NASA tech- 

nical information from STIF or other sources. I t  also may be desirable t o  

develop t r a i n i n g  programs f o r  researchers themsel ves t o  improve their  1 i tera- 

ture search ab i l i t i es .  I n  the area of awareness of new publications, a p u b l i -  -- 
; ,  5 _,- c *  ~ , L A  , C i . i  /<< .6 

r ia te .  4-a 
organized by type of company and 

areas of specialization. The following section on the need for compendia 

and access t o  the NASA RECON system a l s o  relate to information retrieval 

needs w i t h i n  the industry. 
/ - b  
.,8? h J y  , xl* 

Many executives interviewed made reference to the work of the Air Force 

i n  producing i t s  compendium of technical information. An example of a 

similar need, appropriate more for tJASA t o  develop than for other agencies, 

would be an advanced compendium applicable to super-critical wing design. 

Another migh t  be a compendium on dynamic systems 

t i a l ly ,  the need is  for collection and disseminat 

available from a l l  major U.S.  and foreign sources 

on State-of-the-Art pub1 ications). 

n space vehicles. Essen- 

on of technical information 

-. NASA shoul- h-he 
J C >  -Ji - 
“erhaps cooperating w i t h  that  organiza t ion  and others i n  producing 
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indexes of need w i t h i n  the industry. Specific needs could be identified i n  a 

s tudy suggested i n  other sections of this chapter related t o  general infor- 

mation needs, research needs, and state-of-the-art pub1 ication needs. 

k'Q5P, ML-C(/Y .-? <>& ?, ,,, 

/. 
i -7 ' y s j o , > ,  

-is an on-1 i ne, interactive system f o r  information 

apparently is  capable of  p rov id ing  information i n  ways that help define 

retrieval needs w i t h  maximum precision, locating relevant documents quickly. 

I t  offers reasonably complete access t o  comprehensive bibliographic infor- 

mation on more than 1 .2  million reports, journal a r t ic les ,  and miscellaneous 

documents of special interest  t o  the aerospace comnunity. 

A t  the present time, ten NASA contractors are participating i n  a six-month 

t e s t  program to assess and ut i l ize  the NASA RECON system. 

study indicate that users i n  the aeronautical indus t ry  have a great need for 

The  data from this 
0 

locating past reports t h a t  are relevant t o  their  present work. 

NASA- should conside 

available to\-Bs a n n  

d 
, I  "1 * - , *  I 

i nexpens i vel y 
)& ', 

Nearly two-thirds of the companies order individual copies of  NASA p u b l i -  

cations i n  a d d i t i o n  to those received on automatic d i s t r i b u t i o n .  Individual 

publications from a l l  o f  the 11 categories are ordered, although those from 

Social Sciences and Geosciences (along w i t h  the General category) are ordered 

less frequently. I n  most instances these are ordered by librarians because the 

document was either referenced i n  STAR b u t  n o t  on automatic d i s t r i b u t i o n  (55%) 
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or was supposed t o  be on automatic distribution b u t  never was received (20%).  

While the d a t a  i s  not entirely conclusive, there are indications t h a t  some 

problems exist .  
I d , * A J .  ' 

Existing policies about  which publications are included 

on automatic distribution should be reviewed, along w i t h  (as covered i n  the 

section on microfiche) w h i c h  publications are only made available i n  micro- 
d C 7 : F  -?"Is * ? * L  ( . e , ' - , ,  bid;. , i t ... 

fiche. In a d d i t i o n ,  t-he- ss 

1 publications w h i c h  are supposed t o  be sent on 
I ,  -1 ( ' 6 '  

automatic distribution actually are  being sent. 

& invoicing, and amount o f  time required t o  

distribute publications on automatic distribution. 

F ina l ly ,  a study i d -  
&2@< j ' P  ylLiCL-l<(,',, ; L f i : c T L * J d ,  

This should be complemented 

by a similar study w h i c h  examines the process once publications are received 

i n  company libraries.  

_-( ( I  4 - 
and researchers i n  the aerospace industry ar-f 

1- L&*/u% /* A l R d  C U I  ( L L , ~ ' ~ (  

NASA publications, they are - n-, perhaps, 

a l i terature search uncovered the publication or a user learns abou t  a p u b l i -  

cation from some other source. The study showed t h a t  users learn about  NASA 

publications from a variety of sources: about  30% from newsletters prepared 

by company librarians, 21% from reviewing STAR, 15% from personal contacts w i t h  

NASA personnel , 15% by read 

and 19% from other sources. 

i s  one of the functions and 

as the personal interviews 

ng references t o  a NASA publication i n  a journal, 

Keeping abreast of new developments i n  the field 

frustrations of  b o t h  executives and researchers, 

ndicated. 
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Recommendation. There are a number of ways t h a t  NASA can improve d i s -  

semination of i n f o n a t i o n  about new pub l i ca t i ons  and some of these ways are 

inc luded as recommendations i n  other p a r t s  o f  t h i s  sect ion.  

should (1 )  and other  pub l i ca t ions  

I n  add i t ion ,  NASA 
/c . d L <  -.. L d  

. n o t  on ly  through STAR bu t  through appropr iate j ou rna ls  i n  the f i e l d ,  personal 

contacts o f  NASA personnel w i t h  ind iv idua ls  i n  companies, and other  e x i s t i n g  

a l e r t  them t o  pub l i ca t ions  and/or the existence o f  new i n f o r -  

ma t i  on. 

Communication wi th Executives and Researchers 

[@,h I-- 1 Uf.P 

r 
< j  J k f ' t C ! ( -  ' J' a c ,  - 6 -  m- i s  w i t h  NASA, company personnel have w 

c, C-XTa c ,  '.<; Y L p L I , L % J ' M  ,L ( 4 6  ' d , *  . 
-'the io hey need. The i n  

I / I  I f  d+L.. ( & E L  

ob ta in ing  i0-& There are several techniques which could be 

implemented t o  f a c i l i t a t e  communication between company personnel and NASA. 
_ ,  

t p / l l ; / # / / ' , ' , ' t  /*F,<& & Since NASA has begun making phone books and organiza- 

t i o n  char ts  ava i l ab le  t o  companies, many managers r e p o r t  t h a t  i t  i s  now much 

eas ie r  t o  t rack  down a poss ib le  in format ion source w i t h i n  NASA. The organi- 

za t i on  charts,  however, tend t o  be l ess  meaningful ou ts ide  NASA. A t h i r d  

pub l i ca t i on ,  p resent ly  no t  ava i lab le  t o  our knowledge, which would be o f  use 

t o  companies i s  a - - -(also 

see Content sect ion on Publ icat ions on Trends, e t c . ) .  

-diLLc14fl, b ? c  - qrc*< d H S A  c!..Lter, ti i r C < ' A u c j . C C ' ' y w / ' ,  

This d i r e c t o r y  might 

be organized i n  two ways: by type of  p r o j e c t  and by areas o f  technica l  

s p e c i a l i z a t i o n  w i t h i n  NASA w i t h  names o f  key s t a f f  members i n  these areas. 
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Most executives interviewed acknowledged time and financial constraints 

on both NASA and individual companies which prevent the amount o f  personal 

contact which would be ideal. A t  the same time, there were several sugges- 

tions t h a t  NASA periodically should develop a seminar or workshop on current 

areas o f  interest  and  send i t  along w i t h  NASA experts t o  companies where i t  

would be possible for company personnel t o  interact w i t h  NASA personnel. 

Alternatively, NASA m i g h t  take the program t o  companies one year a n d  companies 

could go t o  NASA the next. This would provide greater in-person interaction 

between a relatively large number of NASA and company researchers. 

An important source of names'for contact both a t  NASA and a t  other 
G* organizations M the technical publications of NASA ( a s  well as publications 

from other organizations). To better meet this  need, NASA should include i n  

a1 1 reports the names, addresses, and phone numbers of individuals responsible 

for the project; this  practice also s h o u l d  be followed for interim reports 

The results of the multidimensional scaling of technical information 

concepts are based on a small sample and, u n t i l  replicated i n  a larger study, 

should  be considered somewhat tentative. Nevertheless, they do p r o v i d e  . .  i. > / . .  -- 

evidence that 

I t  i s  clearly i n  the interest  

of NASA to  do what i t  can t o  a l t e r  this s i t u a t i o n ;  i .e.,  t o  move the two 

concepts as close to each other as possible. 
& . ' F J I !  , # : ( , t / ' [ f l / ~ , ; . ~  

Technical Information" and "My Job" closer to each other, NASA should review 
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the major dimensions by which i t  manages the production and dissemination of 

information. 

personnel use when evaluating NASA technical information. 

Such a review would examine the major concepts which industry 

As shown i n  the 

present study, these include timeliness, accessibility, usefulness, problem 

s o l v i n g ,  and basic research. 

for management decisions regarding changes i n  the content, form, s tyle ,  

dissemination, promotion, and evaluation of  technical informat ion .  

These dimensions could be utilized as the basis 

One strategy, for example, t h a t  NASA could p r o f i t a b l y  consider i s  the 
/ '  I , L L L b  & &CCC , c ' h %  ~ 1 ;. .?4 j l (  * :& 

development of a -LO be distributed-, I '  

_ - -  - -  researchers, and designers throughout the industry- ' h't have 
e t i d L r i b  20 l t u ~  m/rlSh ~ i e  X,t~.u-p../..,.- .* , , - #  

-. The brochure would provide 

information on ways t o  o b t a i n  NASA documents and would be organized so as t o  

promote those features which this study (and  subsequent studies) show t o  be 

important for users. 

"HOW to  F i n d  the Latest i n  Basic Research,"and "How t o  Determine What Infor -  

Such sections as "Tips on Obtaining Information Quickly," 

mation is  Most Useful" would present the NASA system i n  the terms and con- 

cepts t h a t  are most important to the users. 

I t  should be emphasized, however, that this  i s  only one of a number of 

specific act ivi t ies  which NASA could undertake. 

recomnendation is the systematic incorpora t ion  of these conceptual dimensions 

into management and operational philosophy o f  NASA technical information; from 

that,  many practical results should follow. 

presented ear l ier  i n  this chapter also provide means o f  implementing this 

By f a r  the more important 

Several of the recomnendations 

strategy . 
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Recornendations have been made for several changes i n  exisitng p u b l i -  

cations, along w i t h  changes i n  procedures which are needed t o  improve the 

usefulness of NASA technical publications. Another set  of recommendations 

concerns new pub1 ications; i n  some cases, several needs , discussed separately, 

could be met by one publication. F ina l ly ,  recornendations have been made for 

a number of a d d i t i o n a l  studies which will  further determine information needs 

and collect information necessary t o  correct specific problems. 
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Appendix A 

COMPAI4IES PARTICIPATING IN THE STUDY 

(Mai 1 Questionnai re) 

Aeronautics Research & Development, Inc. 
North Holywood, Ca l i fo rn ia  

AVCO Corporation 
Lycoming Division . 
S t r a t f o r d ,  Connecticut 

Bendi x Corporation 
Navigation & Control Division 
Teterboro, New Jersey 

Boeing Aerospace Company 
Engi neeri ng 
S e a t t l  e ,  Washington 

Boeing Aerospace Company 
Res ea rc h 
S e a t t l e ,  Washington 

The Charles S tark  Drapier 

Cambridge, Massachuestts 
Laboratory, Inc. 

Creare, Inc. 
Hanover, New Hampshire 

Fa i r ch i ld  Indus t r i e s  
Fa i r ch i ld  Republic Company 
Farmingdale, New York 

General Dynamics Corporation 
Conva ir D i  v i  si on 
San Diego, Ca l i fo rn ia  

General Dynamics Corporation 
For t  Worth Division 
For t  Worth , Texas 

General Electric Company 
A i r c r a f t  Engine Group 
Cincinnat i  , Ohio 

General Electric Company 
Space-Research & Development Div i -  

Phi lade lphia ,  Pennsylvania 
s ions  

General Motors Corporation 
GM Technical Center Research Lab 
Warren , M i  chi gan 

Goodyear Aerospace Corporation 
Akron, Ohio 

Grumnan Aerospace Corporation 
Bethpage, New York 

Hughes A i r c r a f t  Company 
Culver Ci ty ,  Ca l i fo rn ia  

Je t  Propulsion Laboratory 
Pasadena , Cal i fo rn ia  

Lockheed A i r c r a f t  Corporation 
Lockheed-California Company 
Burbank, Ca l i fo rn ia  

Lockheed Missiles & Space Company, 

Sunnyvale, Ca l i fo rn ia  
Inc. 

Martin Mariet ta  Corporation 
Denver, Colorado 

McDonnell Douglas Corporation 
Douglas A i r c r a f t  Comuny 
Long Beach, Ca l i fo rn ia  

McDonnell Douglas Corporation 
McDonnel1 A i r c r a f t  Company 
S t .  Louis, Missouri 

Nielson Engineering & Research, Inc. 
Mountain View, Ca l i fo rn ia  
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Northrop Corpora ti on 
Aircraft Division 
Hawthorne, California 

Rockwell International Corporati on 
Col umbus Ai rcra ft Di vi s i on 
Columbus, Ohio 

Rockwell International Corporation 

Downey, California 
. Space Division 

Rockwell International Corporation 
Los Angeles, California 

Rockwell International 
Tu1 sa Division 
Tulsa, Oklahoma 

Rosemount Inc. 
Eden Prairie, Minnesota 

Sanders Associates, Inc. 
Nashua, New Hampshire 

Sandia Laboratories 
A7 buquerque, New Mexi co 

Solar Energy Research Institute (SERI) 
Go1 den, Colorado 

Southwest Research Institute 
Applied Mechanics Reviews 
San Antonio, Texas 

Teledyne Ryan Aeronautical 
San Diego, California 

Tel edyne-CAE 
Toledo, Ohio 

Union Carbide Corporation 
Nucl ear D i  vi si on 
Oak Ridge, Tennessee 

United Technologies Corporation 
United Technologies Research Center 
East Hartford, Connecticut 

Vough t Corporation 
Dallas, Texas 

4 United Technologies Corporation 
Sikorsky Aircrzft Division 
Stratford, Connecticut 
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Appendix A 

INTRODUCTORY L E T T E R  

Dear 

I f  you are familiar w i t h  the National Aeronautics and Space Administration, 
you will recognize that.  our principal o u t p u t  i s  technical and scientific 
information. I n  a very fundamental sense, the usefulness of the information 
we produce i s  a measure of the value of NASA t o  the aerospace, academic, and 
scient i f ic  communities. For these reasons, we are interested i n  determining 
how the users of our information products evaluate them,  as well as whether 
they are meeting the research and development needs of organizations such as 
your own. 

As a means of assessing this, Ames Research Center has developed a research 
project w h i c h  will be directed by Dr. Peter R. Monge of Comnunimetrics, Inc. 
The project entails sending questionnaires t o  executives, researchers, and 
library directors o f  those organizations which receive NASA publ ications. 

0 
As a recipient of NASA aeronautical publ  ications, your organization has 
been selected for inclus.ion i n  our study. To conduct the study, 1. would 
l ike t o  request your assistance i n  identifying people w i t h i n  your orgazi-  
zation t h a t  Dr. Monge's research team m i g h t  interview. 

Specifically, we would like t o  contact people i n  the following positions 
i n  your organizat ion and require their names, t i t l e s ,  and addresses: 

1. The director of your 1 i brary or  information center, 

2. Five top  management people i n  charge of research, 
development, or  advanced design, and 

3. Twelve staff members, researchers, engineers, 
designers, etc. who are direct users of our infor- 
mation products. 
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Page 2 

When we have received these names, they w i l l  be asked t o  anonymously evaluate 
recent  NASA technica l  informat ion pub l ica t ions ,  using quest ionnaires sent 
t o  them. These names should be sent as soon as poss ib le  to :  

D r .  Peter R. Monge 
Comnunimetri cs,  Inc.  
2970 Lake Lansing Road 
East Lansing, Michigan 48823 

I understand the sens i t i ve  nature o f  t h i s  request and can assure you t h a t  
the anonymity of the respondents and your  organizat ion w i l l  be protected. 
Only D r .  Monge and h i s  imnediate research team w i l l  have access t o  these 
names. This w i l l  enable them t o  s o l i c i t  responses from them d i r e c t l y .  The 
actual  responses on the quest ionnaire w i l l  no t  be accompanies by the names 
of the respondents o r  your company. I f  you wish t o  contact  D r .  Monge, h i s  
telephone number i s  (517) 351-4980; he w i l l  be happy t o  answer any questions 
you might  have. 

We g r e a t l y  apprec iate your cooperation i n  he lp ing w i t h  t h i s  p ro jec t .  The 
r e s u l t s  of the study w i l l  enable us here a t  NASA t o  be more e f f e c t i v e  i n  
the ways we can meet your technica l  in format ion needs. 
much f o r  your help. 

Thank you very 
a 

Sincere ly ,  

C. A .  Syvertson 
D i rec to r  
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Appendix B 

EXECUTIVE COVER LETTER 

As an executive working for a company t h a t  i s  part of the aerospace industry, 
you are probably familiar w i t h  the National Aeronautics and  Space Adminis- 
tration. I f  so, you will recognize that i t s  principal output is technical 
and scientific information. 
the information that i t  produces i s  a measure of the value of NASA t o  the 
aerospace, academic, and scientific comnuni t ies .  

I n  a very fundamental sense, the usefulness of 

For these reasons, NASA is interested i n  determining how the users of i t s  
information products evaluate them, and whether they are meeting the research 
and development needs of organizations such as your own. As a means of 
assessing this, the Director of NASA-Ames Research Center has developed a 
research project which i s  being conducted by Communimetrics. 
w i t h  this project, we have been instructed to  contact you by 

In  cooperation 

By completing the attached questionnaire, you wi l l  help provide NASA w i t h  
a clearer idea of the information requirements of professionals l ike your- 
self. T h i s  will enable NASA to  better meet the information requirements 
of organizations such as your own. As you know, however, a study of this 
k i n d  only can be as good as  the cooperation given by participants. T h u s ,  
please give each question your careful consideration and response. 

Your response to the study will be anonymous. 
separately, simply t e l l s  us that  you have completed the forms and returned 
them i n  the envelope provided. This helps us to  keep track of the response 
while also maintaining anonymity o f  the participants. 

We would greatly appreciate your returning the completed questionnaire 
w i t h i n  two weeks. 

The reply card, returned 

In advance, t h a n k  you very much for your cooperation. 

Cordially, 

Peter R. Monge, PhD 
Vice President 

Encl . 
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EXECUTIVE QUESTIONNAIRE 

Assessment of NASA Technical Information Study 

In this ques t ionnai re  we would l i k e  you t o  provide two k i n d s  of  in for -  
mation. T h e  f i r s t  six ques t ions  are  designed t o  l e t  you tell  us a l i t t l e  b i t  
about  your background. 

about  any o the r  forms of comnunication you and your employees have w i t h  NASA. 

The remaining quest ions ask about  your o v e r a l l ,  
. general  eva lua t ion  of NASA technical  publ ica t ions  a s  well a s  your feelings 

1 .  

2 .  

3.  

4. 

5 .  

6. 

What i s  the name of your company? 

What i s  your job  t i t l e ?  

How many years  have you been employed by this company? 

How many years  have you been employed i n  this indus t ry?  

What i s  your age? 

List the degrees you have earned, the d a t e  you received them, and the 
a rea  of s p e c i a l t y  o f  each degree. 

Date Speci a1 t y  Deqree - 

Quest ions  seven through ten a r e  divided i n t o  two p a r t s ,  l abe led  ''a'' and "b" .  
The  ''a'' p a r t  asks  how frequently you engage i n  an a c t i v i t y ,  while the "b" 
p a r t  asks  how important t ha t  a c t i v i t y  i s  i n  performing your work. 

Answer the 'la'' ques t ions  by ind ica t ing  the number of times you engage i n  
t h a t  p a r t i c u l a r  a c t i v i t y  during a typ ica l  month. ( I f  i t  occurs  less than 
once a month, i n d i c a t e  your responses on a y e a r l y  rxher than a monthly bas i s . )  
For the "b" p a r t ,  p u t  an X on the blank t h a t  i n d i c a t e s  your feelings about 
the importance o f  the a c t i v i t y ,  where "1 'I i n d i c a t e s  very Unimportant, "7" 
i n d i c a t e s  very important,  and "4" is neither important nor unimportant. 
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Executive Quest ionnai re - 2 

7 .  a. During a t y p i c a l  month, how often do you use NASA technica l  documents 
i n  performing your work? 

1 Number of t imes a month (or ,  number o f  t imes a year 

b. How important are NASA technica l  documents i n  he lp ing you w i t h  your 
work? 

Very unimportant - --- Very important 
7 2 3 4  5 6 7 

8. a. During a t y p i c a l  month, how o f t e n  do you t a l k  face-to-face w i t h  
personnel from NASA? 

1 Number of t imes a month (o r ,  number o f  t imes a year 

b. How impor tant  i s  face-to-face comnunication w i t h  people from NASA i n  
he lp ing you wi th  your work? 

Very unimportant - ------ Very important 
1 2 3 4 5 6 7  

9. a. During a t y p i c a l  month, how often do you t a l k  on the  telephone w i t h  
people a t  NASA? 

1 Number of times a month (o r ,  number o f  t imes .a year 

b. How important i s  telephone c m u n i c a t i o n  wi th  people a t  NASA i n  
help ing you w i t h  your  work? 

Very unimportant - - -  Very important 
7 7 3 4 5  6 7 

10. a. During a t y p i c a l  month, how often do you engage in w r i t t e n  comuni -  
ca t i on  w i t h  people a t  NASA? 

1 Number of times a month (o r ,  number o f  t imes a year 

b. How impor tant  i s  w r i t t e n  comnunication w i t h  people a t  NASA i n  he lp ing  
you wi th  your  work? 

- --- Very important Very unimportant 
1 2 3 4  5 6 7 
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Executive Questionnaire - 3 

Quest ions eleven through s ix teen are d iv ided i n t o  two pa r t s  l i k e  the  four  
quest ions you have j u s t  completed. I n  these questions, however, we would 
l i k e  you t o  i n d i c a t e  your  op in ion  about your employees. As you t h i n k  about 
"your employees", t h i n k  o n l y  about a " t y p i c a l  s c i e n t i s t ,  researcher, designer, 
and/or engineer'' who uses technica l  in format ion i n  h i s  o r  her work. . 
For the 'la'' question, w r i t e  a number on the  blank l i n e  which represents 
your  op in ion  about how many times a month ( o r  year, if necessary) a " t y p i c a l "  
s c i e n t i s t ,  researcher, designer, engineer engages i n  the  a c t i v i t y .  
"b" questions, p lace an X on the blank which best  ind ica tes  your op in ion 
about how important t he  a c t i v i t y  i s  t o  t h i s  k ind  o f  employee i n  performing 
h i s  o r  her work. 

For the 

7 1 .  a. I n  your opinion, how of ten over a month's t ime does a t y p i c a l  
s c i e n t i s t ,  researcher, designer, and/or engineer ing employee use 
your company's l i b r a r y  i n  performing h i s  o r  her work? 

Number of times a month (o r ,  number o f  times a year 

b. I n  your opinion, how important i s  your company's l i b r a r y  i n  he lp ing 
a t y p i c a l  s c i e n t i s t ,  researcher, designer, and/or engineer ing 
employee w i t h  h i s  o r  her work? 

Very important - ------ Very unimportant 
1 2 3 4 5 6 7  

12. a. I n  your  opinion, how of ten over a month's t ime does a t y p i c a l  
s c i e n t i s t ,  researcher, designer, and/or engineer ing employee use NASA 
documents as p a r t  o f  t h e i r  work? 

Number of times a month (o r ,  number o f  times a year  1 
b. I n  your opinion, how important are documents i n  he lp ing  t h i s  t y p i c a l  

employee wi th h i s  o r  her work? 

Very unimportant Very important 
l - T T T - 5 6 7  

13. a. I n  your opinion, how o f t e n  does a t y p i c a l  employee t a l k  face-to-face 
w i t h  personnel from NASA? 

Number o f  times a month (o r ,  number o f  times a year 1 
b. I n  your  opinion, how important i s  face-to-face comnunication from 

NASA i n  he lp ing  t h i s  employee w i t h  h i s  o r  her work? 

Very impor tant  - ---- Very unimportant 
7 2 3  4 5 6 7 
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Executive Questionnaire - 4 

14. a. In your opinion, how often does a typical employee talk on the 
telephone w i t h  people a t  NASA? 

Number of times a month (or, number of times a year ) 

b. In your opinion, how important i s  telephone communication w i t h  
people a t  NASA i n  h e l p i n g  this employee w i t h  his or her work? 

Very unimportant Very important 
1234567 

15. a. In your opinion, how often does a typical employee engage in'written 
comunication w i t h  people a t  NASA? 

Number of times a month (or, number of times a year 1 
b. In your opinion, how important is  written comnunication w i t h  people 

a t  NASA i n  helping this employee w i t h  his or her work? 

Very unimportant Very important 
1-23-4567 

16. a. In your opinion, how often d u r i n g  a month's time does a typical 
employee read journal art icles written by NASA authors? 

Number o f  times a month (or, number of times a year ) 

b. In your opinion, how important are journal ar t ic les  written by NASA 
authors i n  helping w i t h  his .or her work? 

Very impor t an t  ----- Very unimportant 
7 2 3  4 5 6 7 

Now, we would l ike your op in ion  on four additional questions. 
''your employees" that are typical scientists, researchers, designers, and/or 
engineers. 

Again, t h i n k  o f  

17.  In your opinion, how timely i s  the information your employees receive 
from NASA i n  helping t h e m  w i t h  their work? (Please check one.) 

They usually don't f i n d  out about NASA research u n t i l  i t  i s  too 
l a t e  t o  be used i n  their work. 
They usually obtain NASA information while they are working on or  
i n  the middle o f  a project. 
They usually obtain NASA information i n  the beginning or planning 
stages o f  a project. 
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Executive Questionnaire - 5 

18. In your op in ion ,  how much effort i s  involved fo r  your employees t o  
obtain NASA 1 i terature w i t h i n  your  organiza t ion?  

Very much effort  ---- Very l i t t l e  effort  
1 7 3 - 4  5 6 7 

19. D u r i n g  the past year, how many times d i d  you order a NASA document 
directly from one of the NASA research centers? 

Number of times. 

20. What i s  your best estimate of the total number of employees w i t h i n  your 
organization that m i g h t  have reason t o  use NASA documents? 

Number of people. 

Since the time t h a t  the National Advisory Committee for Aeronautics (NACA) 
was reorganized as NASA, the scope of research and nature of documents have 
changed. For questions 21 through 25, p u t  an X on the b lank  that  best 
represents your feelings about the changes. 
NACA documents, check this blank 

( I f  you are unfamil i a r  w i t h  
, and proceed t o  Question 26.) - 

I t  i s  easier for my employees or s taff  t o  apply the information found 
i n  NASA documents than i t  was w i t h  NACA documents. 

a -  21. 

Strongly agree ------- Strongly disagree 
1 2 3 4 5 6 7  

22. 

23. 

24. 
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The information found i n  NACA documents made i t  easier for us t o  validate 
our f i n d i n g s  t h a n  the information we f i n d  i n  NASA documents. 

Strongly agree ----- Strongly disagree 
7 2 3  4 5 6 7 

The information we receive from NASA does a better j o b  of p r o v i d i n g  us 
w i t h  alternative methods f o r  our work than the NACA documents d i d .  

Strongly agree ----- Strongly disagree 
7 2 3  4 5 6 7 

The information we received from NACA d i d  a better j o b  i n  helping us 
cut costs than the information we receive from NASA. 

Strongly agree ---- Strongly disagree 
7 2 3  4 5 6 7  
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Executive Questionnaire - 6 

25. I n  general, I feel the information we receive from NASA i s  superior t o  
the information we received from NACA. 

Strongly agree Strongly disagree --- 
1 2 3 7 5  6 7 

26. NASA publications are issued i n  various subject categories. Please 
number (from 1 t o  10) the following i n  order of overall value t o  your 
company's work (a "1'' indicates - most valuable and a "10" indicates 
leas t  valuable): 

Aeronautics Mathematical & Computer Science 

Astronautics Physics 

Chemistry & Materials Social Sciences 

Engineering Space Sciences 

Geosciences All  categories about equally 

Life Sciences None of these 

27. Aeronautical publications, one of the above subject categories i n  the - STAR Index, are d iv ided  i n t o  nine subdivisions. 
following i n  order (1 - 9)  o f  their  overall value t o  your company's 
work (a "1" indicates - most valuable and a "9" indicates least  valuable): 

- Aeronautics (General) 

Please number the 

Aerodynamics 

Air transportation and safety 

Aircraft comunications and navigation 

Aircraft des ign ,  testing, and performance 

- A i  rcraf t i ns trumenta t i  on 

Aircraft propuJsion and power 

- Aircraft stabi 1 i t y  and  control 

- Research and support faci 1 i t i  es 

- All categories i n  about equal importance 

- None of these categories 
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Executive Questionnaire - 7 

28. Out of all the technical information publications your employees use, 
what do you consider to be the five most important publications in 
helping them do their work? This l i f i a y  or may not include NASA 
documents . 
1. 

2. 

3. 

4. 

5. 

29. For each publication listed in Question 28, please tell us what specific. 
things about that source makes it valuable to your employees. 

1. 

2. 

3. 

4. 

5. 

30. What changes in NASA documents would make them more useful t o  your 
organization? 
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Executive Questionnaire - 8 

31. W i t h i n  the areas i n  which NASA does research t h a t  i s  relevant t o  your 
company (as indicated by the documents you receive), w h a t  are your three 
most important information - needs? (Please be as specific as possible.) 

1. 

2. 

3.  

32. How could NASA documents meet your  company's needs better? 

33. What do you consider to be t h e  three major inadequacies .o f  NASA technical . 
documents? 
1 

2. 

3 .  

34. What do you consider to be the three major benefits o f  receiving NASA 
techni ca 1 documents? 

35. Please provide any additional comnents or suggestions you m i g h t  have 
about NASA technical documents. 

169 



Appendix C 

RESEARCHER COVER L E T T E R  AND Q U E S T 1  ONNA I R E  

- -  _ _  . I . . . . . 



0 .  

a 
I 

Appendix C 

RESEARCHER COVER L E l l E R  

As a professional working for a company concerned w i t h  the aerospace industry, 
you are probably farnil iar  w i t h  the National Aeronautics and Space Adrninistra- 
tion. I f  so, you will recognize.that i t s  principal o u t p u t  i s  technical and 
scient i f ic  information. I n  a very fundamental sense, the usefulness of the 
information i t  produces is  a measure of the value of NASA t o  the aerospace, 
academic, and scient i f ic  comnunities. 

For these reasons, NASA has developed a study t o  determine how the users of 
i t s  information products evaluate t h e m  and i f  the publications are meeting 
research and development needs of organizations such as yours. The Director 
of NASA-Ames Research Center has requested that your company participate i n  
the s tudy ,  which i s  be ing  conducted for NASA by Comnunimetrics, Inc. In 
cooperation w i t h  this request, we are contacting you and several of your 
colleagues, as instructed by 

By completing the enclosed questionnaire, you will help provide NASA w i t h  
a clearer idea of the information requirements of professionals l ike yourself. 
As you know, a study of  this k i n d  -- to improve the information required 
by organizations l ike yours -- only can be as good as the cooperation 
provided by the participants. Thus ,  please give each question your careful 
consideration and response. 

The s tudy is  i n  three sections. The f i r s t  i s  designed to  f i n d  o u t  abou t  
your background and your genehae evaluations o f  NASA technical infomation; 
the second is to identify those NASA publications which you have read, or 
a t  l eas t  scannea, d u r i n g  the past year; and the t h i r d  is t o  obtain your 
reactions t o  specidic publications which you have read. 

Our experience indicates that  the questionnaire can be completed i n  th i r ty  
minutes or less. Though i t  may appear bulky, there are mun items which 

publications will only be required for ten a r t ic les ,  not - a l l  those published 
i n  1978. 

you will NOT be required to complete. Your specific eva l-f ua ions of NASA 
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Page 2 

Your response t o  the study will be completely anonymous. Only Dr. Monge and 
. his research staff will have access to  the questionnaires. The reply card, 

returned separately, simply t e l l s  us t h a t  you have completed the forms and 
returned them i n  the envelope provided. 
response while also maintaining anonymity on the questionnaires themselves. 

We would g r e a t l y  appreciate your re turn ing  the completed questionnaire 
w i t h i n  two weeks. In  advance, t h a n k  you very much for  your cooperation and 
assistance. 

This helps us keep track of the 

Cordial ly ,  

Peter R. Monge, PhD 
Vice President 

Encl . 
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RESEARCHER/DESIGNER QUESTIONNAIRE 

Assessment of NASA Technical Information Study 

Section One: General Information and Evaluation 

In this section we would like you to provide two kinds of information. 
The first six questions are designed to let you tell us a little bit about 
your background. The remaining questions ask about your overall, general 
evaluation of NASA technical publications as well as your feelings about 
any other forms of comnunication you may.have with NASA. 

1. 

2; 

3. 

4. 

5. 

6. 

What is the name o f  your company? 

What is your job title? 

How many years have you been employed by this company? 

How many years have you been employed in this industry? 

What is your .age? 

List the degrees you have earned, the date you received them, and the 
area of specialty of each degree. 

Degree - Date Specialty 

Each of the next six questions are divided into two parts, labeled 'la'' and "b". 
"b" asks how important that activity is in performing your work. 

Answer the ''a'' questions by indicating the number of times you engage in 
that particular activity during a typical month. 
once a month, indicate your response on a yearly rather than a monthly basis). 
For the "b" part, put an X on the blank that indicates your feelings about the 
importance o f  the activity, where "1 I' indicates very unimportant, "7" indicates 
very important, and "4" is neither important nor unimportant. 

The "a" part asks how frequently you engage in an activity while part 

(If it occurs less than 
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Researcher/Designer Quest ionnai re - 2 

7. a. During a t y p i c a l  month, how of ten do you use your  company’s l i b r a r y  
i n  performing your work? 

Number of t imes a month (or ,  number o f  times a year 1 
b. How important i s  your company’s l i b r a r y  i n  he lp ing  you wi th your work? 

Very unimportant Very important 
1234567 

8. a. During a t y p i c a l  month, how o f t e n  do you use NASA documents as p a r t  
o f  your work? 

Number of t imes a month (o r ,  number o f  t imes a year 1 
b. How impor tant  are NASA documents i n  he lp ing you w i t h  your work? 

Very unimportant Very important 
7 - 2 3 4 T T t  

9. a. During a t y p i c a l  month, how o f ten  do you t a l k  face-to-face w i t h  
personnel f rom NASA o r  one o f  the NASA research centers? 

Number o f  t imes a month (o r ,  number o f  times a year 1 
b. How important i s  face-to-face communication w i t h  people from NASA 

i n  he lp ing  you wi th  your work? 

Very important - ---- Very unimportant 
1 2 3  4 5 6 7 

10. a. During a t y p i c a l  month, how o f t e n  do you t a l k  on the  telephone w i th  
peopl e a t  NASA? 

Number o f  times a month (o r ,  number o f  t imes a year 1 
b. How important i s  telephone communication w i t h  people a t  NASA i n  

help ing you wi th  your work? 

Very important Very un imp0 r t a n  t -- 
7 - 7 3 7 5 6  7 
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Researcher/Designer Ques t ionnai re  - 3 

11. a.  During a typ ica l  month, how o f t e n  do you engage i n  written comnuni- 
ca t ion  w i t h  people a t  NASA? 

Number of times a month ( o r ,  number of  times a year  1 
b. How important is  wr i t ten  comnunication w i t h  people a t  NASA i n  helping 

you w i t h  your work? 

Very important ------- Very unimportant 
1 2 3 4 5 6 7  

12. a. During a typ ica l  month, how o f t e n  do you read a r t i c l e s  i n  professional  
j ou rna l s  wri tten by NASA authors?  

Number of times a month ( o r ,  number of  times a year  1 
Can ' t  i den t i fy  NASA authors .  

b. How important a r e  journal a r t i c l e s  written by NASA authors  i n  h e l p i n g  
you w i t h  your work? 

Very important Very unimportant - 123456 7 

Ques t ions  13 through 22 ask f o r  your r eac t ions  t o  severa l  general  aspec ts  of 
NASA documents. 

13. How much e f f o r t  i s  involved f o r  you t o  ob ta in  NASA documents w i t h i n  your 
o rga ni  za t i  on? 

Very much e f f o r t  ----- Very l i t t l e  e f f o r t  
7 2 3  4 5 6 7 

14. How timely is  the information you r ece ive  from NASA i n  helping you w i t h  
your work? (P lease  check one.) 

- I usua l ly  do not  f i n d  o u t  about NASA research  u n t i l  i t  i s  too  
l a t e  t o  be used i n  my work. 
I usua l ly  receive NASA information while I am working on or i n  
the middle of a pro jec t .  
I usua l ly  obta in  NASA information i n  the beginning o r  planning 
s t ages  of a p ro jec t .  
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Researcher/Designer Questionnaire - 4 

15. How many times d u r i n g  the past year have you ordered a NASA document 
directly from NASA or  from NASA research centers? 

Number of times. 

16. Generally, what i s  the major way you learn about a new NASA publication? 
(Please check one.) 

by regularly reviewing the STAR Index 

from newsletters or information sheets created and distributed 
by your company 1 i brary 

from a colleague i n  your company 

from a col league i n  another company 

from contacts a t  NASA 

by reading about the existence o f  the pub 
a r t i c l e  

ication i n  a journa 

other (please specify) 

17. NASA publications are issued i n  various subject categories. Please 
number (from 1 to 10) the following subject categories i n  order of their  
value, importance, or  general usefulness i n  your own work (a  ''1" i n d i -  
cates - most valuable/useful and a "10" as least  valuable/useful): 

Aeronautics Mathematical & Computer Science 

Astronautics P hys i cs 

- Chemistry & Materials Social Sciences 

Engi neeri ng Space Sciences 

Geosciences A1 1 categories 

Life Sciences None 
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Researcher/Designer Questionnaire - 5 

18. Aeronautical publications i n  STAR are d i v i d e d  i n t o  nine subdivisions. 
Please number the following i n  order (1  - 9)  of their  value, importance, 
or frequency of use in your own work (a "1" indicates most valuable/useful 
and a "9" as least  valuable/useful): 

Aeronautics (General) 

Aerodynamics 

Air t ranspor ta t ion  a n d  safety 

Aircraft communications and navigation 

A i  rcraft  design, testing, and performance 

Aircraft instrumentation 

Aircraft propulsion and power 

Aircraft s tabi l i ty  and power 

Research and support facil i t i es  

A 1  1 categories 

None of these 

19. O u t  of a l l  the technical information publications you use, w h a t  do you 
consider t o  be the five - most important i n  helping you w i t h  your work? 
T h i s  l i s t  may or may - not include NASA documents. 

1 .  

2. 

'I) 
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ResearcherDesigner Quest ionnai re - 6 

For each pub l i ca t i on  l i s t e d  i n  Quest ion 19, please t e l l  us what s p e c i f i c  
th ings  about t h a t  pub l i ca t i on  make i t  valuable t o  you. 

20. 

21. 

22. 

23. 

1. 

2. 

3. 

4. 

5. 

With in the areas i n  which NASA does research (as i nd i ca ted  by the docu- 
ments you rece ive) ,  what are your three most important in fo rmat ion  needs? 

1. 

9 

What changes i n  NASA documents would make them more usefu l  t o  you? 

What do you consider t o  be the th ree  major inadequacies o f  NASA techn ica l  
documents? 

1. 

2. 
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Researcher/Designer Questionnaire - 7 

24.  What do you consider t o  be the three major benefits o f  receiving NASA 
technical documents? 

1. 

2. 

3. 

25. Please provide any additional comments or suggestions you might have 
about NASA technical documents. 
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Researcher/Designer Questionnaire 

Assessment of NASA Technical Information Study 

Section Two: Use o f  Documents 

This part i s  designed to identify the NASA technical documents you have 

I n  the pages which follow, you will . read or looked a t  d u r i n g  the 1978 year. 

f i n d  a l i s t  of some NASA aeronautical documents t h a t  your company received 

d u r i n g  that year. The documents are l is ted according t o  author w i t h i n  sub- 

category classifications from - STAR. An abstract i s  provided for each docu- 

ment i n  order t o  refresh your  memory. 

There are two sections t o  this part, and we would l ike you t o  attend 

t o  both sections. 

on the blank l ine to  the l e f t  of those documents which you have read or a t  

least looked a t  d u r i n g  1978. 

First ,  read through the l i s t ,  placing a n  X or check-mark 

Second, a t  the end o f  the pages o f  document l i s t s ,  you w i l l  f i n d  10 
0 .  

evaluation sheets. 

indicated having looked a t  o r  read, and are representative of  typical NASA 

Please go back and select - 10 documents you have already 

documents, and evaluate j u s t 1 0  of those. 

a l l  of the documents l isted,  only ---- 10 of  a l l  the documents you - have marked - w i t h  

an X .  

We are - not asking you t o  evaluate 

-- 
When you have completed this section, please mail i t  back, w i t h  your 

questionnaire, i n  the enclosed envelope. 

and interest  i n  g i v i n g  your professional impressions o f  specific documents 

produced by NASA. 

Thank you very much f o r  your time 
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ABSTRACT NO. (F i r s t  4 words of t i t l e )  

I 

1 .  

2. 

3. 

4. 

5.  

6. 

How d i d  you f i r s t  become aware of this  document? (Please check one.) 

Through face-to-face comnunication w i t h  NASA personnel . 
Through written comnunication w i t h  NASA personnel. 
Through telephone comunication w i t h  NASA personnel. 
Through communication w i t h  a person a t  my organiza t ion .  

Through one of the NASA Industrial Application Centers 
Seeing an abstract i n  IAA. 
Seeing an abstract i n  STAR. 
Seeing an abstract i n  Selected Current Aerospace Notices ( S C A N ) .  
Seeing a reference t o  the a r t i c l e  i n  a technical journal. 
Other (please specify) 

- Through communication w i t h  a person not employed w i t h  NASA o r  my 
organi zation. 

How important was this  document i n  h e l p i n g  you validate or check your own 
research? 

Very unimportant Very Important 
1234567 

How imoortant was rhis document i n  helping 
awareness of  the f ie ld? 

vou maintain vour Drofessional 

Very important ---- Verv unimoortant 
7 - 7 3 4  5 6 7 

How important was this document i n  assuring you t h a t  you were n o t  d u p l i -  
cating work t h a t  has already been done? 

Very important ---- Very unimportant 
7 2 3 4  5 6 7 

How important was this document i n  suggesting alternative methods for 
your work? 

Very important Very unimportant ---- 
' 1 2 3 4  5 6 7 

How important was this document i n  improving the quality o f  your work? 

Very important Very unimportant - 7 T 3 4 - 5 - 6  7 
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7. How important was t h i s  document i n  g i v i n g  you ideas f o r  f u t u r e  p ro jec ts?  

Very unimportant Very important 1234567 

8. How impor tant  was t h i s  document i n  he lp ing  you apply your own ideas t o  
your work? 

- ------ Very important Very un i mpo r t a  n t 
1 2 3 4 5 6 7  

9. How many times dur ing the pas t  year have you referenced o r  c i t e d  t h i s  
document i n  one of your in-house pub l ica t ions? 

Number o f  times. 

10. How many times dur ing the past year have you referenced o r  c i t e d  t h i s  
document i n  a technica l  pub1 i ca t i on?  

Number o f  times. 

11. What percentage of t h i s  document d i d  you read? 

0 % 

12. I n  your opinion, how impor tant  was t h i s  document i n  saving person hours 
i n  your work p ro jec t?  

Very unimportant 

( I f  you are  unable t o  make an estimate, p lace 
an X here .> 

Very important - --- 
7 2 3 4  5 6 7 

13. I n  your opinion, how important was t h i s  document i n  saving your 
o rgan iza t ion  money besides the saving o f  person hours? 

Very unimportant 

( I f  you are  

Very impor tant  

unable t o  make an estimate, place an X here - 1  

- ------ 
1 2 3 4 5 6 7  

MAKE SURE YOU HAVE FILLED rrj THE ABSTRACT NUMBER. 

THANK YOU. 
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I 

(read and/or looked a t )  

i 
- Abstract No. 1587 

Bousman, William G . ,  AN EXPERIMENTAL INVESTIGATION O F  HINGELESS HELICOPTER 
ROTOR-BODY STABILITY IN HOVER. NASA-TM-78489 

Model tes t s  of a 1 .62  m diameter rotor were performed t o  investigate the 
aeromechanical stabil i t y  of coupled rotor-body systems i n  hover. Experi- 
mental measurements were made of modal frequencies and damping over a wide 

Good data were obtained for  the frequencies of the 
rotor lead-lag regressing mode. 
the body modes was poor due t o  nonlinear damping i n  the gimbal ball bearings. 
Simulated vacuum testing was performed using substitute blades of tan ta lum 
that reduced the effective lock number t o  0.2% of the model scale value while 
keeping the blade inertia constant. The experimental data were compared w i t h  
theoretical predictions, and the correlation was i n  general very good. 

.range of rotor speeds. 
The q u a l i t y  o f  the damping measurements of 

(read and/or looked a t )  Abstract No. 1543 

THE BENEFITS OF IMPROVED TECHNOLOGIES IN AGRICULTURAL AVIATION. 
NASA-CR-157051 

The economic benefits attributable t o  a variety o f  potential technolo- 

the ag-air indus t ry ,  the data base used t o  estimate the potential 
gical improvements i n  agricultural aviation are discussed. Topics covered 
include: 
benefits and a sumnary of the potential benefits from technological improve- 
ments; ag-air ac t iv i t ies  i n  the United States; foreign ag-air act ivi t ies ;  
major ag-air a i rc raf t ,  i t s  use and manufacturers' sales and distribution net- 
works; and estimates of the benefits t o  the United States of proposed techno- 
logical improvements to  the aircraft  and dispersal equipment. A bibliography 
of references i s  appended. 

- (read and/or looked a t )  Abstract No. 1159 

Maddalon, Dal V . ,  ESTIMATING AIRLINE OPERATING COSTS. NASA-M-78694 

A review was made of the factors affecting comnercial a i rc raf t  operating 
and delay costs. 
which includes a method for estimating the labor and material costs of i n d i v i -  
dual airframe maintenance systems. 
the standard Cost Model, permits estimates of aircraft-related costs not now 
included i n  the standard ATA model (e.g., a i rc raf t  service, landing fees, 
f l i g h t  attendants, and control fees). A study o f  the cost of a i rc raf t  delay 
was also made and a method for estimating the cost o f  certain types of a i r l ine  
delay is described. 

From this work, an a i r l ine  operating cost model was developed 

The model, similar i n  some respects t o  
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Appendix D 

LIBRARIAN COVER LETTER 

As a specialist  i n  technical information working for  a company that i s  a part 
of the aerospace indus t ry ,  you are no doubt fami l ia r  w i t h  the National 
Aeronautics and Space Administration. If so, you .will recognize that i t s  
principal o u t p u t  i s  technical and sc ient i f ic  information. In  a very funda- 
mental sense, the usefulness of the information i t  produces i s  a measure of 
the value of NASA t o  the aerospace, academic, and scient i f ic  comnunities. 

For these reasons, NASA is  interested i n  determining how the users of i t s  
information products evaluate them,  and whether they are meeting the research 
and development needs of organizations such as  your own. 
assessing this,  the Director of NASA-Ames Research Center has developed a 
research project which i s  be ing  conducted by Comnunimetrics. 
zation has agreed to participate i n  this study, and you have been identified 
as a key resource i n  charge o f  your organization's information f ac i l i t i e s  
bY 

As a means of 

Your organi- 

By completing the questionnaire for  this study, you will be helping t o  
provide NASA w i t h  a clear idea of the information requirements of professionals 
i n  your company. As you know, however, a study of this k i n d  can only be as 
good as the cooperation given by the participants. T h u s ,  please give each 
question your careful consideration and response. 

Your response t o  the study will be anonymous. 
separately, simply t e l l s  us that you have completed the forms and returned 
them i n  the envelope. provided. T h i s  helps us keep track of the response while 
also maintaining anonymity on the  questionnaires. 

We wuld greatly appreciate your returning the completed questionnaire w i t h i n  
two weeks. 

The reply card, returned 

In advance, t h a n k  you very much for your cooperation. 

Cordi a1 1 y , 

Peter R. Monge, PhD 
Vice President 

Encl . 
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LIBRARIAN QUESTIONNAIRE 

Assessment of NASA Technical Information Study 

In this questionnaire, we would l ike  you to provide two k i n d s  o f  in for -  
mation. 
b i t  about your background. 

and their  use. 

The f i rs t  six questions are designed to l e t  you te l l  us a l i t t l e  
The remaining questions ask about our overall 

l ibrary functions, particularly as they relate t o  NASA technica + pub1 ications 

1. 

2. 

3. 

What i s  the name of your company? 

What i s  your j o b  t i t l e ?  

How many years have you been mployed by this  company? 

4. How many years have you been employed a s  a l ibrarian? 

5. Mhat is your age? 

6. List the degrees you have earned, the date you received them,  and the 
area of specialty of each degree: 

Degree 

0 
Date Specialty - 

The following questions ask for a variety of information which wi l l  help 
us evaluate use o f  NASA technical information. 
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Librar ian  Ques t ionnai re  - 2 

7. Does your l ib rary  se rve  the e n t i r e  company, o r  does i t  serve just one 
or  more d iv i s ions?  

Entire company 

One o r  more divisions/departments.  Please i n d i c a t e  names of  

u n i t s  served: 

_ _ _ _ _ _ _ ~ ~ ~ ~  ~~~ ~ ~ ~~ ~ 

8 .  How many sepa ra t e  l i b r a r i e s  or branches a r e  i n  your entire company? 

One central 1 i brary only 

One c e n t r a l  l i b r a r y  w i t h  spec ia l i zed  d i v i s i o n s  i n  o the r  l oca t ions .  

Specify t o t a l  number o f  l i b r a r i e s  

Each d i v i s i o n  ha-s its own l i b r a r y .  Specify t o t a l  number of 

l i b r a r i e s  i n  the entire company 

9 .  What i s  the t o t a l  number of  employees i n  your company? 

Specify number 

10. Approximately how many employees a r e  served by your l i b r a r y ?  

Specify number 

11. How many volumes/journals etc.  does your  l i b r a r y  conta in?  

Specify number 

12. How many people a re .  employed w i t h i n  your  l i b r a r y ?  

Number o f  fu l l - t ime  enplcyees 

F!umber o f  part-time employees 

13. Do other d iv i s iona l  l i b r a r i e s  i n  your  company o rde r  NASA publ ica t ions?  

No 

Yes. Please specify number of o t h e r  company 1 i b r a r i e s  order ing  
NASA documents (either automatic  d i s t r i b u t i o n  o r  ind iv idua l  
copies )  number order ing .  
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e_.__ 

Librarian Questionnaire - 3 

14. What types or groups of people i n  your organiza t ion  actually use your 
1 i brary? 

only research and other technical personnel 
only management personnel 
all company personnel involved w i t h  production, research, 
and devel opmen t 
any member of the company, regardless of function 
other (please speci f y )  

15. How many people i n  your company a c t u a l l y  use your library during a 
typical month?  

number of people 

16. Approximately how long has your company been receiving NASA technical 
documents? 

number o f  years 

17. Of the subject divisions i n  the STAR Index, which does your l i b r a r y  
receive on automatic distribution? 

Aeronautics 
Astronautics 
Chemistry and blaterials 
Engineering 
Geosciences 
L i f e Sci ences 
Mathematical and Computer Sciences 
Physics 
Social Sciences 
Space Sciences 
None are received on automatic distribution 

18. Do you order individual copies of publications i n  those subject divisions 
which you do not  receive on automatic distribution? 

Yes (please specific subject divisions) 

No, the only NASA publications we receive are through STIF auto-  
matic distribution. 
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Librar ian  Questionnaire - 4 

0 -  

19. From what sources does your library obtain NASA documents (either on 
automatic distribution or i n d i v i d u a l  copies? 

STIF 
DDC 
NTIS 
AGARD 
CSCL 
University Microfilm 
directly from the author 
directly from a NASA Research Center 
other (please speci f y )  

20. Approximately how often i n  the past year d i d  your company order individual 
copies of NASA aeronautical documents? 

several per month 
one or two a month on average 
infrequently 
never 

21. What is your best estimate of the number of people who read NASA technical 
publications d u r i n g  a typical month, either i n  the library or elsewhere? 

number of people 

22. How many microform readers ( o f  any type) do you have i n  your library? 
number 

23. I f  an employee needs a specific technical document, who orders that  
documents? (Check one) 

Library orders i t  
Employee orders i t  
Either l ib rary  or employee orders i t  

24. Is there a company policy abou t  ordering specific technical documents? 
No, there is no company pol icy 
Yes, an employee may order documents personally 
Yes, only the library may order documents 
Other (please specify) 

25. On the average, how long does i t  take to  receive a NASA document a f te r  
it has been released (or ordered)? 

number of days 
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Librarian Questionnaire - 5 
26. While conducting research, employees may need NASA documents which are - not  i n  your company's library. There may be several reasons for this. 

For each reason listed below, please indicate the number of times during 
1978 a requested document could not  be obtained i n  your library (your 
best estimate). 
NUMBER OF TIMES 

The requested document was not  i n  one of the STAR Index subject 
categories w h i c h  your organization was receiving on automatic 
distribution. 
The requested document was distributed i n  microfiche, and we only 
receive hardbound i n  t h a t  STAR category. 
The requested document was referenced i n  STAR, b u t  i s  n o t  on 
automatic distribution through NASA. 
The requested document was supposed t o  have been sent t o  our  
library on automatic distribution from STIF b u t  was never received. 
Our  copy was lost .  
We wanted a d d i t i o n a l  copies b u t  they weren't available; 
Other (please specify) 

27. How many times during 1978 d i d  you f u l f i l l  employee requests by the 
following methods? (Your best estimate) 
NUMBER OF TIMES 

a 
The document was ordered through STIF (Scientific and Technical 
Information Facility). 
The document was ordered directly from a NASA Research Center. 
The document was ordered directly from the a u t h o r .  
The document was ordered t h r o u g h  NTIS (National Technical Infor-  
mation Service). 
The document was ordered from DDC. 
Other ( p l  ease specify) 

28. Generally, on what  basis are decisions reached by your library for sub- 
scribing t o  automatic distribution of a subject division of NASA documents 
i n  STAR ( th rough  STIF) .  

General demand by researchers and others. 
Company i s  working on a NASA project. 
Other (please specify) 
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Librarian Questionnaire - 6 

29. Generally, how important i s  cost i n  determining i f  you will order or 
continue on automatic distribution of a subject division of NASA docu- 
ments? 

Very unimportant Very important 
1 2 3 4 5 6 7  

30. I f  your company has discontinued automatic distribution of any subject 
divisions dur ing  the l a s t  18 months, please indicate the name of the 
subject division discontinued and the major reason(s). 

Subject divisions discontinued for automatic distribution 

REASON ( s ) 

Automatic distribution i s  too expensive. 

The publ ications dupli'cate other sources of needed information. 

Information i n  these publications i s  no t  timely. 

Publications were not  received promptly upon pub l  ication. 

Not a l l  publications i n  the category were useful. ' 

NASA contract was completed; need fo r  documents no longer exists. 

Problems w i t h  the delivery system (please specify) 

Other reasons (please specify) 

Please use the following space i f  you have addi t iona l  comnents about the 
use of NASA technical documents by clients of your library. 
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Appendix E 

COMPANIES PARTICIPATING IN PERSONAL INTERVIEWS 

AVCO Corpora ti on 

Stratford, Connecticut 
. Lycoming Division 

Boeing Aerospace Company 
Seattle, Washington 

Lockheed Aircraft Corporation 
Lockheed-Ca 1 i forn i a Company 
Burbank, California 

Northrop Corporation 
Ai rcra f t Di vi s i  on 
Hawthorne, California 

Rockwell International Corporation 
Columbus Aircraft Division 
Columbus, Ohio 

United Technologies Corporation 
Sikorsky Aircraft Division 
Stratford, Connecticut 
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PERSONAL INTERVIEW PROTOCOL FORM 

A. Introduction -- p urpose and nature of the study 
1. Determine technical information needs of professionals in the 

2. Assess the usefulness and quality of NASA technical information. 

industry . 

3. Mail survey of 450 executives, researchers, and librarians in.40 
companies receiving NASA aeronautical publ ications. 

4. Personal interviews with five senior executives in each of six major 
companies . 

5 .  MDS study to measure values of key concepts obtained from mail 
questionnaire responses. 

6. Length of interview: one hour or less. 

7. Scope: technical information needs and uses in your area of respon- 
sibility and company broadly; assessment of NASA and other technical 
information from your perspective, that of staff members, and company 
overall; and recornendations for changes. 

B. Interview -- background a .  
1. Would you briefly describe your areas o f  responsibility: your 

functions and those of your department and staff? 

2. Approximately what percent of your time is allocated for each of 
your primary functions? 

C. Personal use o f  technical information 

3. In your present job, do you personally refer to NASA documents or 
technical publ ications from other organizations? 

a. About how frequently i n  a day or week? 

b. Do you refer to these publications in regard to a project you 
are personally handling,the work of your department, or perhaps 
because of your general interest in certain topics? 

4. Do you feel NASA publications today are as effective as the old.NACA 
publ ications? 
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a. In what ways do you feel the o l d  NACA publications were better 
than today's NASA publ ications? 

b. In what ways do you feel today's NASA publications are better 
than the old NACA publications? 

5. Among various NASA faci l i t ies  w i t h  which  you may be familiar -- 
Lewis, Dryden, Ames, Huntsville, Houston, Langley, etc. -- can you 
d i s t i n g u i s h  major differences i n  the quality or usefulness of infor- 
mation which each publ  ishes? 

6. Do you personally feel that NASA has kep t  u p  w i t h  the times and your 
company's needs i n  terms o f :  

a. W r i t i n g  style? 

b. Methods of presenting data (format)? 

c. Quantity of publications or data needed? 

d. Quality of information? 

e. Timeliness of information? 

7.  Do you feel there should be more interaction between NASA personnel 
and yourself? 

a. Should there be greater interaction between NASA people and 
members of your staff? 

b. What k i n d s  of interactions and for what outcomes do you feel 
are  needed? 

8 .  If NASA were t o  make any changes i n  the information i t  provides or  
the ways i n  which  i t  i s  delivered, what changes would be of the 
greatest value t o  you? 

D. Department and s taff  needs for and uses of technical information 

9. In regard to  the information needs of your department or  area or 
responsibility, w h a t  are the five leading sources of technical infor-  
mation w h i c h  you need and use? 

(Seek m k i n g  in tm 06 o v W  impohtance in d e p u h e n t ' 4  w t h .  1 

In w h a t  forms o r  formats would your staff prefer to  obtain technical 
information from NASA or other organizations? 

(Technical. trepoha2, j o u ~ n d  &&A, etc. ; hahdbound v4. mSrodiche; 
etc. 1 
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11. Do you feel the information needs and the uses of  technical  i n fo r -  
mation by your staff  researchers ,  des igne r s ,  and o the r s  i n  your 
department differ g r e a t l y  i n  any ways from your own needs and uses? 

a.  Are members of your s t a f f  a p t  t o  seek different conten t  than 
you a re?  

b. Are members of your s t a f f  a p t  t o  prefer a different format? 

Do you feel NASA understands and is  responsive t o  the information 
needs t h a t  your s t a f f  may have on a p a r t i c u l a r  p r o j e c t  r e l a t ed  t o  
NASA a c t i v i t i e s ?  

12. 

13. When a s e r ious  problem or information need a r i s e s  on a major p r o j e c t ,  
where a r e  members of your s t a f f  a p t  t o  t u r n  f i r s t  t o  obta in  the 
information they need? What a r e  the f ive top general sources? 
(Cornpuny L i b m y ,  STARIST'IF, a NASA ~ e b e a ~ c h  centeh, MZS, anothw 
cornpuny, apecidic aLLthot~d, etc. ) 

a .  

b. 

I s  the information usually ava i l ab le?  

Does your company have any d i f f i c u l t y  obta in ing  copies  of NASA 
pub1 i ca t ions?  

E. Company i n  qeneral  

14. 

15. 

In your opinion,  what i s  your company's r e l a t i o n s h i p  t o  NASA? 

From your po in t  o f  view, what is the r o l e  of NASA a s  you believe 
NASA sees i t s  r o l e  i n  r e l a t ionsh ip  t o  your company? 

16. From your p o i n t  o f  view, what should the r o l e  of NASA be i n  regard 
t o  your company? 

a.  Is NASA providing the k ind  of  information leadersh ip  t h a t  your 
company feels i s  needed today? 

b. How do you feel NASA publ ica t ions  i n  general  compare t o  s i m i l a r  . 

What changes m i g h t  NASA make w h i c h  would be of  ove ra l l  benefit t o  
your company i n  terms o f  the technical information i t  provides? 

types of publ ica t ions  c rea t ed  by o t h e r  organiza t ions?  

17. 
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MULTIDIMENSIONAL SCALING INSTRUMENT 



NASA CORPORATE QUESTIONNAIRE 

1. Do you use NASA technical information? 

yes 1 
no 2 
not sure 3. 

2.  Have you ever used NACA (National Advisory Comnittee for Aeronautics) 
publications? 

yes 1 
no 2 
not sure 3 

3.  What is  the name of your company? 

4. I n  this industry,  people often make the distinction between a "scientist" 
and a "technologist." A scientist  i s  usually described as a person who 
likes the theoretical aspects of ideas. Theory development i s  often a 
desired end-product. T h i s  person reads many technical journals and papers, 
and enjoys constructing new theories. T h i s  work may be published and/or 
presented a t  scient i f ic  meetings. 

A technologist is typically described as a person who applies theories to 
produce better products for the firm or industry. T h i s  person a l s o  reads 
technical journals and papers. .The technologist enjoys applying new 
information t o  construct technical advances o r  improvements. 

We would l ike t o  know where you place yourself on the following 0-9 scale. 
"0" represents a "pure scientist" (a  completely theoretical orientation). 
"9" represents a "pure technologist" (a  completely technical orientation). 

The more you consider yourself a sc ien t i s t ,  the closer you should come 
to marking a "0". 
logist ,  the closer you should come t o  marking a "9". 
about the number which best reflects your assessment of your scientific/  
techno1 ogi cal orientation. 

Conversely, the more you consider yourself a techno- 
Please p u t  an " X "  
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7NSTRUCTIONS TO RESPUNEMS .* 
This questionnaire asks you t o  report your opinions on a set  of ideas or con- 
cepts related to the National Aeronautical and Space Administration. We 
would l ike you to describe your opinions by te l l  ing  us how different pairs 
of concepts are from each other. The way you will do this is  t o  estimate how 
far  apart two concepts are. Distance between concepts i s  measured i n  psycho- 
logical ' 'units," so that the more different two concepts are, the more units 
apart they are from each other. 

To g i v e  you a "yardstick" t o  he lp  you express how far  apart two concepts are,  
we will say that aerospace journals are 100 units different from technical 
working papers. I n  other words, aerospace journals and technical working 
papers are 100 units apart. Therefore, a1 1 the differences between aerospace 
journals and technical working papers together account f o r  100 units of 
difference. 

The idea i s  for you to t e l l  us your assessment of how many units a p a r t  the 
concepts l is ted below are from each other. Remember, the more different two 
concepts are from each other, the larger the number of units a p a r t  they are. 

I f  you t h i n k  any two concepts are - more different than aerospace 
journals and technical working papers, you would write a number 
1 arger t h a n  100. 

If  you t h i n k  two concepts are - less different than aerospace journals 
and technical working papers, you would write a number smaller than 100. 

- 

If  you t h i n k  two concepts are identical, you would write a "0". 

For example, when completing a questionnaire similar t o  this one, a researcher 
was instructed that ''aerospace journal s "  and "technical working papers" were 
100 units apart. He was then asked t o  estimate the distance between: 

AEROSPACE TECHNOLOGY AND ELECTRONICS 

He decided t h a t  electronics sometimes deals w i t h  communications, navigation, 
and f l i g h t  control systems for the aerospace industry, b u t  since electronics 
i s  a part of many other fields as well, the two concepts are 125 units apart. 
After completion, the sample l ine looked l ike this :  

AEROSPACE TECHNOLOGY AND ELECTRONICS 125 

Me realize t h a t  you m i g h t  feel that  your estimates are not perfectly accurate 
for every pair of concepts. Remember, there i s  no " r i g h t "  answer. Providina 
your own best estimates of the distances between each pair w i l l  be sufficient 
for our purposes. 

If you cannot give an estimate for one pair, -- leave the space blank. 
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IF AEROSPACE JOURNALS AND TECHNICAL WORKING PAPERS 
ARE 100 UNITS APART, HOW FAR APART ARE: 

NASA TECHNICAL INFORMATION AND MY JOB 

NASA TECHNICAL INFORMATION AND .TIMELY 

NASA TECHNICAL INFORMATION AND ACCESSIBLE 

NASA TECHNICAL INFORMATION AND USEFUL 

NASA TECHNICAL INFORMATION AND ADEQUATE 

NASA TECHNICAL .INFORMATION AND RESPECTED 

NASA TECHNICAL INFORMATION AND AERONAUTICAL 

NASA TECHNICAL INFORMATION AND PROBLEM SOLVING 

NASA TECHNICAL INFORMATION AND IDEAS 

NASA TECHNICAL INFORMATION AND AEROSPACE . 

NASA TECHNICAL INFORMATION AND BASIC RESEARCH 

MY JOB AND TIMELY 

MY JOB AND ACCESSIBLE 

MY JOB AND USEFUL 

MY JOB AND ADEQUATE 

MY JOB AND RESPECTED 

0 

MY JOB AND AERONAUTICAL 

MY JOB AND PROBLEM SOLVING 

MY JOB AND IDEAS 

MY JOB AND AEROSPACE 

MY JOB AND BASIC RESEARCH 
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d 
TIMELY AND ACCESSIBLE 

TIMELY AND USEFUL 

TIMELY AND ADEQUATE 

TIMELY AND RESPECTED 

TIMELY AND AERONAUTICAL 

TIMELY AND PROBLEM SOLVING 

TIMELY AND IDEAS 

TIMELY AND AEROSPACE 

TIMELY AND BASIC RESEARCH 

ACCESSIBLE AND USEFUL 

ACCESSIBLE AND ADEQUATE 

ACCESSIBLE AND RESPECTED 

ACCESSIBLE AND AERONAUTICAL 

ACCESS I BLE AND PROBLEM SOLVING 

ACCESSIBLE AND IDEAS . 

ACCESS I BLE AND AEROSPACE 

ACCESSIBLE AND BASIC RESEARCH 

USEFUL AND ADEQUATE 

USEFUL AND RESPECTED 

USEFUL AND AERONAUT1 CAL 

USEFUL AND PROBLEM SOLVING 

USEFUL AND IDEAS 
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